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����ect� 
Electro�ic��� 
��o�e� E������

�ear � �eme�ter� �� Tech
�lec�r��ics a�d
��mm��ica�i�� ���i�eeri��
2�d �ear � �rd �emes�er

�otal �o�r�e �re�it� �

� � �
� � �

E�al�atio� �olic�
�id�Term �lass Assessme�� ��d�Term
�� �ar�s �� �� �ar�s

���ecti�e�� �amiliari�e �i�h �he �asic semic��d�c��r devices a�d �� ���� a���� �he ��r�i��
a�d �er��rma�ce �� semic��d�c��r devices li�e di�des� ��Ts a�d ��Ts� T� ��ders�a�d ��
a�al�sis a�d A� m�dels �� semic��d�c��r devices�

�o�r�e ��tcome��
��� �amiliari�a�i�� �i�h �asic semic��d�c��rs
��� ��ders�a�di�� �he �ehavi�r �� di��ere�� ���es �� di�des a� circ�i� level
��� A�al��e a�d s��d� �he �ehavi�r �� di��ere�� ���es �� �ra�sis��rs
��� A�al�sis �� l�� �re��e�c� a�d hi�h �re��e�c� am�li�iers

Detail� of t�e ��lla����
��
�o�

�artic�lar�

� 
��tro��ctio� to �emico���ctor�� ���ri�sic a�d e��ri�sic semic��d�c��rs �ra�s��r�
mecha�ism �� char�e carriers� elec�ric �r��er�ies� �all e��ec� e�c

2

��� ���ctio� �io�e� ��rre�t compo�e�t� i� p�� ���ctio�� �harac�eris�ics��iece �ise 
li�ear a��r��ima�i��� Tem�era��re de�e�de�ce� �i�de ca�aci�a�ce� a�d s�i�chi�� �imes�
di�de circuits’ hal� �ave� ��ll �ave rec�i�iers� cli��i�� clam�i�� circ�i�s e�c� �irc�i� 
��era�i��s a�d a��lica�i��s �� �e�er� avala�che� �ch������ �h��� a�d ����el di�des�

�

���� �peratio� a�� c�aracteri�tic�� ��ers� ��llm�del� ����� a�d �� c���i��ra�i�� 
i����� ������ charac�eris�ics a�d �ra�hical a�al�sis �� �asic am�li�ier circ�i�s� �iasi�� a�d 
�ias s�a�ili��� ��� �re��e�c�� h��arame�er m�del� A�al�sis a�d �esi�� �� �ra�sis��r
am�li�ier circ�i�s �si�� h��arame�ers� �i�h �re��e�c� h��rid–�i m�del� a�al�sis a�d 
desi�� �� �ra�sis��r am�li�ier circ�i�s a� hi�h �re��e�cies� ��l�is�a�e am�li�iers� 
�h����ra�sis��rs� Tra�sis��r as a s�i�ch

4
JFET’s�Op���������������������s���s��m�del A��lica�i�� a� l�� a�d hi�h �re��e�c�� 
am�li�iers� ��i�chi�� circ�i�s �����T ���es� ��era�i�� a�d charac�eris�ics

5 ��tro��ctio� to �����

�ecomme��e� �oo���
���o �ame of �oo� ��t�or
�� ���dame��als �� �icr�elec�r��ics �eh�ad �a�avi
2� A�al�sis a�d �esi�� �� A�al�� ���e�ra�ed �irc�i�s �ra�� ��rs�� �e�is� �e�ar

�� �lec�r��ic �evices a�d �irc�i�s
�illma�� �al�ias� a�d 
�a��a�ra�a� i�

4� A�al�� �lec�r��ics �ahesh�ari a�d A�a�d
5� �lec�r��ic �evices � �irc�i�s Alla� ����ershed
�� �icr�elec�r��ics �edra � �mi�h

�

�

�
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����ect� �e���r� 
A�al�sis
(��de� ��T2�2)

�ear � �eme�ter� �� Tech
�lec�r��ics a�d
��mm��ica�i�� ���i�eeri��
2�d �ear � �rd �emes�er

�otal �o�r�e �re�it� �

� � �

� � �

E�al�atio� �olic� �id�Term �lass Assessme�� ��d Term
�� �ar�s �� �ar�s ��

���ecti�e�� T� i��r�d�ce s��de��s �i�h �he �asic c��ce��s �� �lec�ric �irc�i� �he�r� a�d 
�amiliari�e �hem h�� �� a�al��e �he circ�i�s �� �e� �ra�si�s as �ell as s�ead� s�a�e res���se �� 
�he s�s�em �i�h em�hasis �� a�al�sis i� �re��e�c� d�mai� �si�� vari��s �ech�i��es�

�o�r�e ��tcome��
��� ��m�rehe�sive ��ders�a�di�� �� di��ere�ce a�d �e���r� �he�rems
��� A�al�sis �� �ra�sie�� a�d s�ead� s�a�e res���se �� circ�i�s
��� A�al�sis �� �re��e�c� res���se �� circ�i�s
��� A�al�sis �� 2���r� �e���r� a�d �il�ers

Detail� of t�e ��lla����
�� 
�o� 

�artic�lar�

�
De�elopme�t of t�e circ�it �o�cept� �har�e a�d e�er��� ca�aci�a�ce� i�d�c�a�ce 
a�d resis�a�ce �arame�ers i� �he li�h� �� �ield a�d circ�i� c��ce��s� a��r��ima�e 
reali�a�i�� �� a �h�sical s�s�em as a circ�i�� 

2
�o��e�tio�� for �e�cri�i�� �et�or��� �e�ere�ce direc�i��s ��r c�rre��s a�d 
v�l�a�es� c��ve��i��s ��r ma��e�icall� c���led circ�i�s� �irc�i� ����l���� ��� a�d 
��� e��a�i��s� ���rce �ra�s��rma�i��� ��al �e���r�s�

�
�ir�t or�er �iffere�tial e��atio�� �i��ere��ial e��a�i��s as a��lied i� s�lvi�� 
�e���r�s� A��lica�i�� �� i�i�ial c��di�i��s� eval�a�i�� i�i�ial c��di�i��s i� �e���r�s�

4 
�aplace �ra��formatio��� ��l��i�� �� �e���r� �r��lems �i�h �a�lace 
�ra�s��rma�i��� �eavisides e��a�si�� �he�rem�

5
�a�e form a�al��i� a�� ���t�e�i�� The ��i� s�e�� ram� a�d im��lse ���c�i��s a�d 
�heir �a�lace �ra�s��rms� ��i�ial a�d �i�al val�e �he�rems� c��v�l��i�� i��e�ral� 
c��v�l��i�� as s�mma�i���

�
�et�or� t�eorem� a�� impe�a�ce f��ctio��� ��m�le� �re��e�c�� �ra�s��rm 
im�eda�ce a�d �ra�s��rm circ�i�s� series a�d �arallel c�m�i�a�i��s �� eleme��s� 
��s�ers reac�a�ce �he�rem a�d reci�r�ci�� �he�rem�

�

�et�or� ���ctio��� �ole� a�� �ero�� ��r�s �r �ermi�al �airs� �e���r� ���c�i��s ��r 
��e ��r� a�d ��� ��r� �e���r�s (ladder a�d �e�eral �e���r�s)� ��les a�d �er�s �� 
�e���r� ���c�i��s� �es�ric�i�� �� ��le a�d �er� l�ca�i��s ��r drivi�� ��i�� a�d 
�ra�s�er ���c�i��s� Time d�mai� �ehavi�r �r�m ��le �er� �l���

�
��o port parameter�� �ela�i��shi� �� ��� ��r� �arame�ers� Admi��a�ce� im�eda�ce� 
�ra�smissi�� a�d h��rid �arame�ers� �ela�i��shi� �e��ee� �arame�er se�s� �arallel 
c���ec�i�� �� ��� ��r� �e���r�s� �harac�eris�ics im�eda�ce �� ��� ��r� �e���r�s�

�
�ilter� � �il�er ���dame��als – �ass a�d s��� �a�d� �il�er classi�ica�i��� c��s�a�� � � m 
derived �il�ers� �ehavi�r �� charac�eris�ic im�eda�ce �ver �ass � s��� �a�ds� desi�� �� 
�il�ers�
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�ecomme��e� �oo���
�� �o� �ame of t�e �oo� A��h�r
� �e���r� A�al�sis �� �� �a� �al�e��er�
2 �e���r� A�al�sis a�d ����hesis �� �� ���
� �e���r� A�al�sis a�d ����hesis �� �� ���i
4 �e���r� a�d ��s�ems ��� �h��dh�r�
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�

����ect� �i��als a�d 

��s�ems

(��de� ��T2��)

�ear � �eme�ter� �� Tech

�lec�r��ics a�d

��mm��ica�i�� ���i�eeri��

2�d �ear � �rd �emes�er

�otal �o�r�e �re�it� �

� � �

� � �

E�al�atio� �olic� �id�Term �lass Assessme�� ��d Term

��  �� �ar�s ��

���ecti�e�� T� ac��ire ����led�e a�d �ec�me �amiliar �i�h vari��s ���es �� si��als� �heir

�se i� vari��s ���es �� s�s�ems �i�h em�hasis i� �ime d�mai��

�o�r�e ��tcome��

���
�e�era�e a�d charac�eri�e vari��s c���i����s a�d discre�e �ime si��als a�d

�er��rm �asic ��era�i��s �� si��als�

���
�lassi�� s�s�ems �ased �� �heir �r��er�ies a�d de�ermi�e �he res���se �� �T�

s�s�ems �si�� c��v�l��i���

���
A�al��e �he s�ec�ral charac�eris�ics �� c���i����s��ime �eri�dic a�d a�eri�dic

si��als �si�� ���rier a�al�sis�

���
A��l� �he �a�lace �ra�s��rm a�d �� �ra�s��rm ��r a�al�sis �� c���i����s��ime

a�d discre�e��ime si��als a�d s�s�ems�

Detail� of t�e ��lla����

���o� �artic�lar�

�

��tro��ctio� to �i��al� � ���tem�� �e�i�i�i�� �� a si��al � ��s�em� �lassi�ica�i�� 

�� �i��als� �asic ��era�i��s �� �i��als� �leme��ar� �i��als� ��s�ems vie�ed as 

i��erc���ec�i�� �� ��era�i��s� �r��er�ies �� ��s�ems� �am�li�� �he�rem� �ra�hical 

� A�al��ical �r��� �� �a�d�limi�ed si��als� �m��lse �am�li��� Aliasi��

2

�i�ear �ime ���aria�t ����� ���tem�� Time���mai� re�rese��a�i�� 

��harac�eri�a�i�� �� �T�

s�s�ems� �m��lse res���se re�rese��a�i��� ���v�l��i�� i��e�ral � ���v�l��i�� s�m� 

�r��er�ies �� �T� s�s�ems� ��a�ili�� cri�eria ��r �T� s�s�ems� �leme��s �� 

����i����s �ime � �iscre�e��ime �T� s�s�ems�

�

�o�rier �epre�e�tatio� of �i��al�� ���rier re�rese��a�i�� �� �i��als� ����i����s�

�ime ���rier series a�d �heir �r��er�ies� A��lica�i�� �� ���rier series �� �T� 

s�s�ems� ���rier Tra�s��rm �i�s �r��er�ies� A��lica�i��s �� ���rier Tra�s��rm �� 

�T� s�s�ems� �iscre�e��ime ���rier Tra�s��rm � i�s �r��er�ies� �irc�lar 

���v�l��i��� �ela�i��shi� �� ��her �ra�s��rms�

4

�aplace �ra��form� ���r�d�c�i�� ��e�i�i�i��� �e�i������ c��ver�e�ce� �r��er�ies 

�� �a�lace �ra�s��rm� ��verse �a�lace Tra�s��rm� A��lica�i��s �� �a�lace 

Tra�s��rm i� a�al�sis �� �T� s�s�ems� ��ila�eral �a�lace �ra�s��rm � i�s 

a��lica�i��s �� s�lved di��ere��ial e��a�i��s� A�al�sis �� �lec�ric circ�i�s�

5

���ra��form� The � �Tra�s��rm� �e�i������c��ver�e�ce� �r��er�ies �� ��

Tra�s��rm� ��verse � Tra�s��rm� ��Tra�s��rm A�al�sis �� �iscre�e��ime �T� 

s�s�ems� ��ila�eral ���ra�s��rm � i�s a��lica�i��s �� �T� s�s�ems descri�ed �� 

di��ere�ce e��a�i��s�
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�ecomme��e� �oo���

�� �o� �ame of t�e �oo� ��t�or

� �i��als ���s�ems �a��i�s

2 �i��als ���s�ems �iemer

� �i��als � ��s�ems �a��a� �harma

4 �i��als A�al�sis A �a���lis

5 Schaum’s�Series�Sig�a�s��S�stems� ���
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�

�

����ect� �a�a 
��r�c��res
(��de� ��T2�5)

�ear � �eme�ter� �� Tech�
�lec�r��ics a�d
��mm��ica�i�� ���i�eeri��
2�d �ear � �rd �emes�er

�otal �o�r�e �re�it� �

� � �

� � �

E�al�atio� �olic�
�id�Term �lass Assessme�� ��d Term�

�� �ar�s �� �ar�s ��

���ecti�e�� T� ��ders�a�d e��icie�� s��ra�e mecha�isms �� da�a ��r a� eas� access� desi��
a�d im�leme��a�i�� �� vari��s �asic a�d adva�ced da�a s�r�c��res�

�o�r�e ��tcome��
��� ��ders�a�d �he �asic c��ce��s �� da�a� s�r�c��res a�d ��i��ers�

��� 
��ders�a�d a�d im�leme�� �asic da�a s�r�c��res s�ch as arra�s� li��ed lis�s�
s�ac�s a�d ��e�es a�d �� assess h�� �he ch�ice �� da�a s�r�c��res a�d al��ri�hm
desi�� me�h�ds im�ac�s �he �er��rma�ce �� �r��rams�

��� 
A��l� Al��ri�hm ��r s�lvi�� �r��lems li�e s�r�i��� searchi��� i�ser�i�� a�d
dele�i�� �� da�a a�d rec�rsi���

��� 
�m�leme��i�� hash �a�le a�d ��ders�a�di�� di��ere�� hashi�� �ech�i��es� ��lve
�r��lems i�v�lvi�� �ra�hs� �rees a�d hea�s�

Detail� of t�e ��lla����
�� �o� �artic�lar�
� ��tro��ctio�� �asic c��ce�� �� da�a� s�r�c��res a�d ��i��ers�
2 �rra��� �e�rese��a�i��� im�leme��a�i��� ��l���mial re�rese��a�i��� �imi�a�i��s�

� 
�tri���� �e�rese��a�i��� ��ri�� ��era�i��s� �m�leme��i�� ��ri��� h li�rar�
���c�i��s�

4 
�i��e� �i�t� ��a�ic a�d d��amic im�leme��a�i��� �i��le� d���le� circ�lar�
m�l�i�le li��ed lis�s�

5 
�tac��� �ec�rsi�� a�d ��ac�s� ��a�ic a�d d��amic im�leme��a�i��� ���ressi��
eval�a�i��� ���i�� ��s��i� e��ressi��s� m�l�i�le s�ac�s�

� ��e�e�� ��a�ic a�d d��amic im�leme��a�i��� circ�lar ��e�es� a�d im�leme��a�i���
� �a�� �a�le�� �ash �a�les im�leme��a�i��� �ashi�� �ech�i��es� si��le� d���le�
� �tora�e �a�a�eme�t� �em�r� �a�a�eme�� �ech�i��es� �ar�a�e c�llec�i���

� 
�ree�� �i�ar� �rees� �i�ar� search �rees� s�a�ic a�d d��amic im�leme��a�i���
Tree ��era�i��s� i�ser�� dele�e� a�d search�

�� �eap�� �m�leme��a�i��� s�r�i�� e�c�

�� 
�orti�� a�� �earc�i��� �i��ere�� s�r�i�� �ech�i��es� ��ser�i�� s�r�� selec�i��
s�r�� ����le s�r�� radi� s�r�� ��ic� s�r�� mer�e s�r�� hea� s�r��

�2 �rap��� �e�rese��a�i�� �� �ra�hs� ���� ��� s�r�� �ra�h Al��ri�hms�
�ecomme��e� �oo��
�� �o� �ame of t�e �oo� ��t�or
� �a�a ��r�c��res �a��i �i�dal
2 �a�a ��r�c��res Schaum’s�Series
� �a�a ��r�c��res ����h
4 �a�a ��r�c��res �ar���a�
5 �a�a ��r�c��res �si�� � a�d ��� �a��sam� A
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�

�

����ect� 
�a�hema�ics����
(��de� �AT2�4)

�ear � �eme�ter� �� Tech
�lec�r��ics a�d
��mm��ica�i�� ���i�eeri��
2�d �ear � �rd �emes�er

�otal �o�r�e �re�it� �

� � �

� � �

E�al�atio� �olic�
�id�Term �lass Assessme�� ��d Term
�� �ar�s �� �ar�s ��

���ecti�e�� T� ��ders�a�d vari��s �ra�s��rma�i�� �ech�i��es a�d �heir �se �� s�lve
����dar� val�e �r��lems� a�d vari��s li�ear di��ere��ial e��a�i��s�
�o�r�e ��tcome�� A� �he e�d �� �he c��rse� �he s��de�� �ill �e a�le ���

��� 
�val�a�e �a�lace a�d ��verse �a�lace �ra�s��rms �� vari��s ���c�i��s a�d rela�ed
�r��lems�

��2 
�val�a�e ���rier a�d ��verse ���rier �ra�s��rms �� vari��s ���c�i��s a�d rela�ed
�r��lems�

��� 
A��l� �he me�h�ds �� �a�lace a�d ���rier �ra�s��rms i� s�lvi�� ���� ��� a�d
���e�ral e��a�i��s�

��4 
�val�a�e ���ra�s��rms a�d ��verse �� �ra�s��rms �� vari��s ���c�i��s a�d a��l� �hese
c��ce��s �� s�lve di��ere�ce e��a�i��s�

Detail� of �o�r�e 
��it �artic�lar�

� 

�aplace �ra��form�� �a�lace �ra�s��rm� ���di�i�� ��r �he e�is�e�ce �� �a�lace 
�ra�s��rm� �a�lace �ra�s��rm �� s�me eleme��ar� ���c�i��s� �r��er�ies �� �a�lace
�ra�s��rm� �i��ere��ia�i�� a�d ���e�ra�i�� �� �a�lace �ra�s��rm� �a�lace
�ra�s��rms �� �eri�dic ���c�i��s a�d ��her s�ecial ���c�i��s� ��i� �m��lse
���c�i��� �irac��e�ta��u�cti���a���its��a��ace�tra�s��rm���ea�isi�e’s e��a�si�� 
�he�rem� ��verse �a�lace �ra�s��rm� ��i�ial a�d �i�al val�e �he�rems� ���v�l��i�� 
�he�rem a�d �r��er�ies �� ���v�l��i��� �val�a�i�� �� de�i�i�e i��e�rals �� �a�lace 
�ra�s��rms� �se �� �a�lace �ra�s��rms i� �he s�l��i�� �� li�ear di��ere��ial e��a�i���

�� 

�o�rier �ra��form�� �e�i�i�i�� �� ���rier �ra�s��rm� ���rier ���e�ral The�rem� 
�r��er�ies �� ���rier �ra�s��rm� ���rier si�e a�d c�si�e� ���v�l��i�� The�rem�
�arse�a�’s���e�tit����r���urier�tra�s��rm��S��uti��������tegra��e�uati��s� �val�a�i�� �� 
de�i�i�e i��e�rals �si�� ���rier �ra�s��rm� A��lica�i��s �� ���rier �ra�s��rms �� 
�rdi�ar� a�d �ar�ial di��ere��ial e��a�i��s�

��� 
���ra�form�� �e�i�i�i��� �i�eari�� �r��er��� �� �ra�s��rm �� eleme��ar� ���c�i��s�
�hi��i�� �he�rems� ��i�ial a�d �i�al val�e �he�rems� ���v�l��i�� �he�rem� ��versi�� 
�� �� Tra�s��rms� �se �� �� �ra�s��rms i� s�lvi�� di��ere�ce e��a�i��s�

�ecomme��e� �oo���

�e�t �oo�� 

�� �� �e��a�h a�d �� �ha��a�Integra� Tran���r�� an� t�e�r 
������at��n�� 2�d�di�i��� ��� �ress� (2���)�

2� �� �� ��ie�el� Schaum’s�Ou�����s��a��ac����a�s���ms� Ta�a �c�
�ra� �ill �di�i��� (2��5)�

�efere�ce �oo�� 

�� ��� �ai� a�d ����� ��e��ar� ���an�e� �ng�neer�ng 
�at�e�at���� �rd �di�i��� �ar�sa ���� ���se� (2���)�

2� ���� ��edd��� T�e ��e �� Integra� Tran���r��� 2�d �di�i��� �c�
�ra� �ill �����(���2)�
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E��i�eeri�� 
�aterial�
��o�e� �������

�ear � �eme�ter� �� �ec��
Electro�ic� a��
�omm��icatio� E��i�eeri��
��� �ear � �r� �eme�ter

�otal �o�r�e �re�it� �

� � �
� � �

E�al�atio� �olic�
�id�Term �lass Assessme�� ��d Term
�� �ar�s �� �� �ar�s

���ecti�e�� T� �amiliari�e �i�h �he �asic �ri�ci�les rela�ed �� �he �h�sics �� ma�erials
releva�� �� elec�rical� elec�r��ic� ma��e�ic a�d ���ical �r��er�ies�
�o�r�e ��tcome��

��� 
T� ��ders�a�d �he c�rrela�i�� �� ma�erial �r��er�ies �i�h cr�s�al s�r�c��re�
c�m��si�i�� a�d �a��re �� ���di��

��� 
��ders�a�di�� �he �r���h �� semic��d�c��r ma�erials a�d semic��d�c��r 
�r��er�ies

��� 
��ders�a�di�� a���� elec�r��ic� ma��e�ic � dielec�ric a�d ���ical �r��er�ies ��
ma�erials a�d �heir a��lica�i��s

��� ��ders�a�di�� �he s�a�e �� �he ar� �e� ma�erials ��r elec�r��ic a��lica�i��s

Detail� of t�e ��lla����
��
�o�

�artic�lar�

� 
�r��tal �tr�ct�re� �r�s�alli�e s�a�e� �ravais la��ices� �iller i�dices� reci�r�cal la��ice�
c�mm�� cr�s�al s�r�c��res� i��er�ere�ce �he��me���� Bragg’s di��rac�i��� cr�s�al
im�er�ec�i��s�

2 
�r��tal �ro�t�� si��le cr�s�al �r���h �ech�i��es� ���e re�i�i�� �ech�i��e (s�eci�icall� 
��r semic��d�c��rs)

� 
�emico���ctor material�� Their �r��er�ies a�d a��lica�i��s� �i�ar�� Ter�ar� a�d 
��a�er�ar� semic��d�c��rs� �h�sical �arame�ers �� semic��d�c��rs�

4
�a��eti�m��a��e�ic�r��er�ies��ma�erials�diama��e�ism��ara�ma��e�ism�a � d
�err�ma��e�ism� �lac��ell� d�mai� dime�si��s� a��i��err�ma��e�ism� a�d 
�err�ma��e�ism� �erri�es� �a��e�ic �a�erials� �e� �i� �i� ��� �ard ma��e�ic ma�erials�

5
Dielectric material�� �lec�ric ����ical �r��er�ies� ��lari�a�i�� i� s�a�ic a�d al�er�a�i�� 
�ield� �ie��elec�rici��� ��lari�a�ili�� a�d dielec�ric c��s�a��� ���ical �ra�si�i�� i� s�lids� 
a�s�r��i�� a�d emissi�� �� radia�i��� �err�elec�ric ma�erials

� 
�a�erials ��r resis��rs� ca�aci��rs a�d i�d�c��rs� �r��er�ies a�d a��lica�i�� �� �las�ic 
ma�erials�

� ��� Tem�era��re a�d �i�h Tem�era��re �a�erials
� ���erc��d�c�ivi�� a�d ���erc��d�c��rs
� ���r�d�c�i�� �� ma�erial charac�eri�a�i�� �ech�i��es

�ecomme��e� �oo��
�� �o� �ame of t�e �oo� ��t�or
� ���r�d�c�i�� �� ��lid ��a�e �h�sics �i��le
2 ��lid s�a�e �h�sics �e��er
� �h�sical �e�� �ri�ci�les �eedhill
4 �a�erial �cie�ce a�d ���i�eeri�� �a�hava�
5 �lec�r��ic �r�cesses i� �a�erials A�ar���
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Electro�ic� a��
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��� �ear � �r� �eme�ter
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� � �

� � �

E�al�atio� �olic� 
�id�Term��lass Assessme�� �i�al�Term
(4� �ar�s) (�� �ar�s)

���ecti�e�� T� devel�� �r��rams ��r� ��ders�a�di�� ��r�c��res a�d ��i��ers� 
�m�leme��a�i�� �� ��ac�s a�d ��e�es �si�� arra�s a�d li�� lis� �m�leme��a�i�� �� s�r�i�� 
al��ri�hms � hash �a�les

�o�r�e ��tcome��
��� �e a�le �� desi�� a�d a�al��e �he �ime a�d s�ace e��icie�c� �� �he da�a s�r�c��re

��� 
��ders�a�d a�d a��l� di��ere�� da�a s�r�c��re s�ch as s�ac�s� ��e�es� �rees� e�c� ��
s�lve varied c�m���i�� �r��lems

��� �i��ere�� searchi�� a�d s�r�i�� �ech�i��es� a�d �heir a��lica�i��s

���
�rac�ical ����led�e �� �he a��lica�i��s �� da�a s�r�c��res� a�d �� s�lve a real
��rld �r��lem

Detail� of t�e ��lla����
�� �o� �artic�lar�

�

�asic c��ce��s �� da�a� li�ear lis�s� s�ri��s� arra�s a�d �r�h����al lis�s� re�rese��a�i�� 
�� �rees � �ra�hs� s��ra�e s�s�ems� Arra�s� �ec�rsi��� ��ac�s� ��e�es� �i��ed lis�s� 
�i�ar� �rees� �e�eral Trees� Tree Traversal� ��m��l Ta�le a�d �earchi�� 
Tech�i��es� ��r�i�� Tech�i��es� �ra�hs�

2 �m�leme�� si��l� a�d d���l� li��ed lis�s�
� �e�rese�� a ��l���mial as a li��ed lis� a�d �ri�e ���c�i��s ��r ��l���mial addi�i���
4 �m�leme�� s�ac� a�d �se i� �� c��ver� i��i� �� ��s��i� e��ressi��

5 
�m�leme�� arra���ased circ�lar ��e�e a�d �se i� �� sim�la�e a �r�d�cer c��s�mer 
�r��lem�

�
�m�leme�� a� e��ressi�� �ree� �r�d�ce i�s �re��rder� i���rder� a�d ��s���rder
�raversals�

� �m�leme�� �i�ar� search �ree�
� �m�leme�� �ri�ri�� ��e�e �si�� hea�s
� �m�leme�� hashi�� �ech�i��es
�� �m�leme�� vari��s s�r�i�� �ech�i��es as �a��h� i� class�
�� �m�leme�� �i��s�ra�s al��ri�hm �si�� �ri�ri�� ��e�es
�2 �m�leme�� �rim�s a�d �r�s�al�s al��ri�hms
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�otal �o�r�e �re�it� �

� � �
� � �

E�al�atio� �olic� 
�id�Term��lass Assessme�� �i�al�Term
(4� �ar�s) (�� �ar�s)

���ecti�e�� T� ac��ire ����led�e a�d �ec�me �amiliar �i�h �he di��ere�� charac�eri�a�i��
�ech�i��es �� a�al��e� s���hesi�e �asic elec�r��ic �e���r�s �� �e� desired �������

�o�r�e ��tcome��
��� �amiliari�a�i�� a�d ��r�i�� �� di��ere�� elec�r��ic e��i�me��

��� 
�h��se �es�i�� a�d e��erime��al �r�ced�res �� di��ere�� ���es �� elec�r��ic circ�i� a�d
a�al��e �heir ��era�i�� ��der di��ere�� ��era�i�� c��di�i��s

��� �de��i�� releva�� i���rma�i�� �� s���leme�� �he �lec�r��ics � c��rse

��� ���erime��al charac�eri�a�i�� �� di�des � ��T� a�d ��Ts

Detail� of t�e ��lla����
�� �o� �artic�lar�
� ���d� �� �����eas�reme�� �� ��l�a�e� �re��e�c� a�d �hase �� a �ive� �ave��rm

2 
T� ���ai� di�de charac�eris�ics� �al� �ave a�d a ��ll �ave rec�i�ier a�d ��
s��d� �heir �er��rma�ce� �li��i�� a�d �lam�i�� circ�i�s

� 
��m�aris�� �� �e�er di�de a�d Avala�che di�de charac�eris�ics a�d �� �se �e�er
di�de as a v�l�a�e re��la��r�

4
T� ���ai� �ra�sis��r charac�eris�ics i� �he ��ll��i�� c���i��ra�i��s�
e) ��mm�� �ase
�) ��mm�� emi��er

5 T� assem�le a �� am�li�ier a�d ��serve i�s �er��rma�ce
� T� ���ai� �re��e�c� res���se �� a� �� c���led �� am�li�ier
� T� ���ai� ���T charac�eris�ics a�d �� ��serve �er��rma�ce �� a s��rce ��ll��er
� ���T as a v�l�a�e varia�le resis��r
� Tra�s�er a�d ������ �harac�eris�ics �� a �����T
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(��de� ��T25�)

�ear � �eme�ter� �� Tech
�lec�r��ics � ��mm��ica�i��
���i�eeri��
2�d �ear � 4�h�emes�er

�otal �o�r�e �re�it���

� � �

� � �

E�al�atio� �olic�
�i��term �la�� ���e��me�t E�� �erm

�� �� ��

���ecti�e�� T� ma�e s��de��s a�are a���� �he e��ec�s �� �eed�ac� i� elec�r��ic am�li�iers� ��
a�al��e �he am�li�iers ��der di��ere�� �eed�ac� c���i��ra�i��� �� desi�� di��ere�� si��s�idal
�scilla��rs� T� ��ders�a�d ��era�i��al am�li�ier �asics a�d i�s a��lica�i�� i� elec�r��ics� ��
desi�� vari��s �ave sha�i�� circ�i�s� �� ��ders�a�d ���er am�li�iers a�d desi�� ���er
s���lies�
�o�r�e ��tcome��
��� �evel�� �he c��ce�� �� �eed�ac� a�al�sis �� di��ere�� �eed�ac� ����l��ies
��� A�al�sis a�d desi�� �� si��s�idal �scilla��rs a�d m�l�i vi�ra��rs
��� ��ders�a�di�� �he �asic c��ce�� �� ���er am�li�iers a�d �� re��la�ed ���er s���lies

��� 
��ders�a�di�� �asics �� ���am�s� i�s li�ear a�d ����li�ear a��lica�i��s a�d
circ�i�s �� �asic �a�es �si�� vari��s l��ic �amilies

Detail� of t�e ��lla����
�� �o �artic�lar�

�

�ee��ac� �a�ic� � �e�a�ive �eed�ac�� ���ec� �� �e�a�ive �eed�ac� �� �he �er��rma�ce 
�� am�li�iers e��� �� �ai�� �a�d�id�h� T��es �� �eed�ac� am�li�iers� c�rre�� sh���� 
c�rre�� series� v�l�a�e sh���� a�d v�l�a�e series �eed�ac�� A�al�sis �� �eed�ac� 
am�li�iers circ�i�s

2
�i���oi�al ��cillator�� �asic ��era�i��s� ��si�ive �eed�ac�� a�al�sis �� �e�eral 
�scilla��r circ�i�� Barkhausen’s�criteria,�various�types�o��osci��ator�circuits�an��their�
a�al�sis� �esi�� �� �rac�ical �scilla��r circ�i�s�

�
�o�er �mplifier� a�� �o�er ��pplie� � �lassi�ica�i�� �� ���er am�li�iers� �lass A� 
�lass �� �lass A� a�d �lass � ���er am�li�iers� a�al�sis a�d desi��� ���er s���lies 
a�d �� re��la��rs

4

�peratio�al �mplifier�� ��era�i��al am�li�iers s�a�es� �i��ere��ial am�li�ier� ����� 
�ascade am�li�ier� �deal a�d �rac�ical ��era�i��al am�li�ier charac�eris�ics a�d �r��er�ies 
�� am� a��lica�i��s� i�ver�i�� a�d ��� i�ver�i�� am�li�iers� di��ere�ce am�li�ier� 
s�mmer di��ere��ia��r a�d i��e�ra��r� rec�i�iers e�c� ���A�� i� a�al�� c�m���a�i���
�re��e�c� res���se� �ai� �a�d�id�h �r�d�c�� �i��al �� ��ise ra�i�
Ac�ive �il�ers

5
��lti�i�rator� a�� �a�e �orm �e�erator�� �i�s�a�le� ����s�a�le a�d as�a�le 
m�l�ivi�ra��r circ�i�s� a�d �heir a�al�sis� �ave ��rm �e�era��rs� �ria���lar a�d s��are 
�ave �e�era��rs�

� �o�ic familie�� �T�� TT�� ���� �T�

�ecomme��e� �oo���
� ���dame��als �� �icr�elec�r��ics �eh�ad �a�avi
2 A�al�sis a�d �esi�� �� A�al�� ���e�ra�ed �irc�i�s �ra�� ��rs�� �e�is� �e�ar

� �lec�r��ic �evices a�d �irc�i�s 
�illma�� �al�ias� a�d 
�a��a�ra�a�i�

4 A�al�� �lec�r��ics �ahesh�ari a�d A�a�d
5 �lec�r��ic �evices � �irc�i�s Alla� ����ershed
� �icr�elec�r��ics �edra � �mi�h
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� � �
� � �

�val�a�i�� ��lic�
�id Term �lass Assessme�� ��d Term
�� �� ��

���ecti�e�� T� s��d� ��m�er s�s�ems� sim�li�ica�i�� a�d im�leme��a�i�� �� di�i�al 
���c�i��s�
desi�� � a�al�sis �� vari��s c�m�i�a�i��al a�d se��e��ial circ�i�s� mem�r� �r�a�i�a�i�� �
i�s im�leme��a�i��s�
�o�r�e ��tcome��

��� 
T� re�rese�� ��m�ers i� di��ere�� ��m�er s�s�ems� �i�ar� c�des a�d �� �er��rm
�heir c��versi��s a�d ari�hme�ic ��era�i��s�

���
T� ��ders�a�d �he ���lea� al�e�ra��he�rems� ���a� a�d ��� me�h�d a�d
mi�imi�a�i�� �� l��ic ���c�i�� �si�� �hem� desi�� a�d a�al�sis �� vari��s
c�m�i�a�i��al circ�i�s�

��� 
T� ��ders�a�d la�hes a�d �li� �l��s a�d desi��i�� vari��s se��e��ial circ�i�s �si��
vari��s �li� �l��s�

��� 
T� ��ders�a�d �asic c��ce�� �� ��A� �A�� A��� �A�� ���� s�a�dards a�d
���a�i��s

Detail� of t�e ��lla����
�� 
�o� 

�artic�lar�

� �evie� �� �i�ar�� �c�al a�d he�adecimal ��m�er s�s�ems� �ari��s ���es �� c�des
2 ���lea� al�e�ra a�d ���lea� �he�rems

� 
���ic �a�es a�d im�leme��a�i�� �� ���lea� ���c�i��s �i�h di��ere�� ���es ��
l��ic �a�es� �irc�i� e��ivale�ce

4 �im�li�ica�i�� �ech�i��es a�d mi�imi�a�i�� �� ma� me�h�ds� Ta��lar me�h�d

5 
��m�i�a�i�� l��ic a�d ari�hme�ic circ�i�s� ��c�ders a�d �ec�ders� ��l�i�le�es
a�d �em�l�i�le�es

�
�e��e��ial circ�i�s� s�a�edia�rams a�d s�a�e�a�les� desi�� a�d a�al�sis �� �li�
�l��s� re�is�ers� c����ers� ���chr����s a�d As��chr����s ��era�i�� ��
se��e��ial circ�i�s� ��a�e �achi�es� A�al�sis a�d �esi�� �si�� ��a�e �achi�es

� A�al�� �� �i�i�al c��ver�er� �i�i�al �� A�al�� c��ver�er

� 
�atches�an���e�ory�organi�ations�����’s,������’s�an�����’s��yna�ic
a�d ��a�ic

� �ntro�uction�to����’s,�����
�� ���� s�a�dards a�d ���a�i��s�

�ecomme��e� �oo��
� �i�i�al ��s�em �esi�� A� ���e�ra�ed A��r�ach ��em�ra
2 �i�i�al ���ic � ��m���er �esi�� � ��rris �a��
� �i�i�al �lec�r��ics ����a ��i��hal
4 �i�i�al �ri�ci�les a�d a��lica�i��s A� ���alvi��
5 ��i�chi�� �irc�i�s �arc�s
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����ect� ��mm��ica�i��
��s�ems��
(��de� ��T252)

�ear � �eme�ter� �� Tech
�lec�r��ics � ��mm��ica�i��
���i�eeri��
2�d �ear � 4�h�emes�er

�otal �o�r�e �re�it��
� � �

� � �

E�al�atio� �olic� 
�id�Term �lass Assessme�� ��d Term
(�� �ar�s) (�� �ar�s) ��

���ecti�e�� T� a�al��e vari��s a�al�� m�d�la�i�� � dem�d�la�i�� schemes� �� ��ders�a�d
��era�i�� �� A� � �� radi� receivers� �� �er��rm ��ise a�al�sis �� A� � �� s�s�ems� ��
��ders�a�d �he �asics �� ra�d�m �r�cess�
�o�r�e ��tcome��

���
��ders�a�di�� �� �asic �ri�ci�les �� c�mm��ica�i�� s�s�em a�d ���rier a�al�sis
�� di��ere�� si��als�

��� T� ��ders�a�d a�d a�al��e vari��s a�al�� m�d�la�i�� a�d dem�d�la�i�� schemes

���
T� ��ders�a�d �he ra�d�m �r�cesses a�d di��ere�� s��rces� classi�ica�i�� �� ��ise
e��ec�i�� �he c�mm��ica�i�� s�s�em�

���
T� ��ders�a�d vari��s rece��i�� �ech�i��es a�d �he �er��rma�ce a�al�sis ��
di��ere�� radi� receivers i� �rese�ce �� ��ise�

Detail� of t�e ��lla����
�� �o �artic�lar�

�

�mplit��e �o��latio��
�ri�ci�les �� Am�li��de ��d�la�i�� ��s�ems� ���� ��� a�d ��� m�d�la�i��s�
�re��e�c� discrimi�a��r� �em�d�la�i�� �� A�� �i�dede�ec��r� ����d��e�
��m�d��e a�d ���er he�er�d��e receiver

2

���le �o��latio��
�asic de�i�i�i��s� �re��e�c� ��d�la�i��� �arr�� �a�d ��� �ide �a�d ��� ��ec�ral
charac�eris�ics �� a��le m�d�la�ed si��als� Tra�smissi�� �a�d�id�h �� �� �i��als�
�e�era�i�� �� �� �i��als� �em�d�la�i�� �� �� �i��als� �� ��ere� ��l�i�le�i���
�hase���c�ed ����� ���li�ear m�del �� ���� �i�ear m�del �� ���� ���li�ear ���ec�s
i� �� ��s�ems� �� �eceiver a�d Tra�smi��er

�

��tro��ctio� to �a��om �roce��
�a�d�m �r�cess� �ea� ���c�i��� A���c�rrela�i�� ���c�i��� ��a�i��ar� �r�cess �
�ide �e�se ��a�i��ar� �r�cess� �hi�e �a�ssia� ��ise (���)� ���er ��ec�ral
�e�si�� �� ��� (�asic �e�i�i�i��)� �a�d�m �r�cess �hr���h �T� (�i�ear Time
��varia��) ��s�em�

4
�oi�e ��al��i�� �i��al �� ��ise �a�i�� ��ise �i��re� �er��rma�ce �� A� ���
��s�ems i� �rese�ce �� ��ise� �re�em�hasis a�d �e�em�hasis� Thresh�ld e��ec� i� A� 
��� �em�d�la�i��

�ecomme��e� �oo��
� �ri�ci�les �� ��mm��ica�i�� ��s�ems Ta�� �schli��
2 �au�’s��rincip�es�o���o��unication ��s�ems Ta��� schli�� � � �aha
� ��mm��ica�i�� s�s�ems �im�� �a��i�s
4 �lec�r��ic ��mm��ica�i�� ��s�ems �� �e��ed�

5 
���r�d�c�i�� �� ��mm��ica�i�� �cie�ce a�d 
��s�ems

��h� �� �ierce a�d �d�ard
�� ��s�er

� 
�r��a�ili��� �a�d�m �aria�les A�d �a�d�m 
�i��al �ri�ci�les

�ee�les

� ���r�d�c�i�� �� �a�d�m �i��als a�d ��ise �im �� �a� ���e�
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����ect� Electrical
�ac�i�e�
��o�e� EE�����

�ear � �eme�ter� �� �ec�
Electro�ic� � �omm��icatio�
E��i�eeri��
��� �ear � �t��eme�ter

�otal �o�r�e �re�it� �

� � �

� � �

E�al�atio� �olic� 
�id�Term

�lass Assessme��
��d Term

(�� �ar�s) �� ��
���ecti�e�� The ���ec�ive �� �he c��rse is �� descri�e �he ��era�i�� �ri�ci�les� charac�eris�ics
� a��lica�i��s �� �ra�s��rmers a�d r��a�i�� elec�ric machi�es
�o�r�e ��tcome��

���
T� s��d� �ra�s��rmer c��s�r�c�i��� ��era�i��� vari��s �es�s� �i�d e��icie�c� �
v�l�a�e re��la�i���

���
���d� a���� �� machi�es� ��era�i��� �er��rma�ce� a��lica�i��s� rece��
adva�ceme��s�

��� T� s��d� i�d�c�i�� m���r ��era�i��� �i�d e��icie�c� � s�eed re��la�i��
��� ���d� �� s��chr����s machi�e a�d i�s a��lica�i��s�

Detail� of t�e ��lla����
�� �o� �artic�lar�

�

�ra��former�� ��era�i�� �ri�ci�le� classi�ica�i��� c��s�r�c�i��� ��� e��a�i���
�has�r dia�rams� e��ivale�� circ�i� m�del� l�sses �e��icie�c�� v�l�a�e re��la�i���
�re��e�c� res���se� ��lari�� �es�� a����ra�s��rmers� �hree��hase �ra�s��rmer
c���ec�i��s� im�eda�ce ma�chi��� is�la�i�� �i�s�r�me�� �ra�s��rmers�

2

D��ac�i�e�� ��era�i�� �ri�ci�le� �e�era��r� m���r ac�i��� c��s�r�c�i��� ���es
�� e�ci�a�i��� ��� � ��r��e e��a�i��s� ���er s�a�es � e��icie�c�� ��mm��a�i��
� Arma��re �eac�i��� charac�eris�ics �a��lica�i�� �� �� �e�era��rs� s�ar�i��
�s�eed c���r�l �� �� m���rs� charac�eris�ics �a��lica�i��s �� �� m���rs�
elec�ric �ra�i���

�

����ctio� �ac�i�e�� Three��hase i�d�c�i�� m���rs� �ri�ci�le �� ��era�i���
c��s�r�c�i��� ���es� ���a�i�� ma��e�ic �ield� ��� e��a�i�� �� a� A� �achi�e�
��r��e devel��ed i� a� i�d�c�i�� m���r� e��ivale�� circ�i� m�del� ��r��e�s�eed
charac�eris�ics� s�ar�i�� �s�eed c���r�l� �i��le �hase i�d�c�i�� m���rs� s�ar�i���
a��lica�i��

4

���c�ro�o�� �ac�i�e�� ���s�r�c�i��� ���es ���era�i�� �ri�ci�le ��
s��chr����s �e�era��r� A� arma��re �i�di��s� e��ivale�� circ�i�� �has�r
dia�rams� v�l�a�e re��la�i��� �arallel ��era�i��� s��chr��i�a�i��� ���er A��le
charac�eris�ics� a�d e��ec� �� �ield e�ci�a�i�� cha��e� ���chr����s ����r�
�ri�ci�le� s�ar�i��� h���i��� dam�er �i�di��s

5 �pecial ��rpo�e �otor�� ��e��er ����r� ��iversal ����r� �haded���le ����r

�ecomme��e� �oo��
� �lec�ric �achi�er� �i���erald��i��sla���ma�s

2 
�lec�ric �achi�er� 
���dame��als 

�ha�ma�

� �lec�ric �achi�es �a�ra�h a�d ���hari

4 
�lec�ric �achi�er� a�d 
Tra�s��rmer 

��r�� �i�ir��l�



Departme�t of Electro�ic� � �omm��icatio� E��i�eeri��
�atio�al ���tit�te of �ec��olo��� �ri�a�ar�������

Page�|�����

5 �lec�ric �achi�er� �����im�hra
� �asic �lec�ric �achi�es �i�ce�� �el��r�
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����ect� �o�trol 
���tem
��o�e� EE�����

�ear � �eme�ter� �� �ec�
Electro�ic� � �omm��icatio�
E��i�eeri��
��� �ear � �t��eme�ter
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� � �

� � �

E�al�atio� �olic� 
�id�Term �lass Assessme�� ��d �erm
(�� �ar�s) �� (�� �ar�s)

���ecti�e�� The ���ec�ive �� �he c��rse is �� i��r�d�ce �he s��de��s �� m�deli��� a�al�sis a�d desi��
�� c���r�l s�s�ems �hich are a� i��e�ral �ar� �� m�der� s�cie�� a�d have �ides�read a��lica�i�� i�
scie�ce� e��i�eeri��� a�d i�d�s�r��
�o�r�e ��tcome��

���
T� de�ermi�e a�d a�al��e �he �ime res���se �� �irs� a�d sec��d �rder s�s�ems ��
vari��s s�a�dard �es� i����s�

��2
��ves�i�a�e� eval�a�e a�d a�al��e �he s�a�ili�� �� c���r�l s�s�ems� c�m�are a�d 
c���ras� a�s�l��e a�d rela�ive s�a�ili���

���
���d� a�d desi�� �� ��� c���r�llers� lead�la� ��m�e�sa��rs a�d m�deli�� �� 
d��amic s�s�ems i� s�a�e s�ace�

��4
T� de�ermi�e a�d a�al��e �he �ime res���se �� �irs� a�d sec��d �rder s�s�ems ��
vari��s s�a�dard �es� i����s�

Detail� of t�e ��lla����
� �� �artic�lar�

�
��tro��ctio� to co�ti��o�� co�trol ���tem�� �e�i�i�i�� �� a c���r�l s�s�em� 
��e��l���� cl�sed l��� (a���ma�ic a�d ma��al) c���r�l

2 �at�ematical mo�eli��� Tra�s�er ���c�i��s� �l�c� dia�rams� si��al �l�� �ra�hs

�
�ir�t a�� �eco�� or�er ���tem�
��am�le �� �irs� a�d sec��d �rder s�s�ems� res���ses �� �hese s�s�ems �� s�e�� 
ram�� �ara��lic a�d si��s�idal i����s� �ra�sie��� s�ead� s�a�e a�d err�r a�al�sis

4
�ta�ilit� �t��ie��
�e�i�i�i�� �� s�a�ili��� s�a�ili�� a�d ��le l�ca�i��s� s�a�ili�� a�d ����h Ta�le�
s�a�ili�� a�d �re��e�c� res���se ��de �l��� ��lar �l��� r��� l�c�s�

5
�t��� of ��D co�troller�� lea��la� �ompe��ator�
�r���r�i��al� ���e�ral� �eriva�ive (�����) c���r�l� ��m�e�sa��r desi�� �ead � la�
c�m�e�sa��rs� ��deli�� �� d��amic s�s�ems i� s�a�e s�ace (���r�d�c�i��)�

����es�ed ����s
� ��der� ����r�l ���i�eeri�� �� ��a��a
2 A���ma�ic ����r�l ��s�ems �� �� ���
� ����r�l ��s�em ���i�eeri�� ��rma� � �ise
4 ����r�l ��s�ems � ���al

5 
�esi�� �� �eed�ac� ����r�l 
��s�ems 

��e�a�i

� 
�eed�ac� c���r�l �� d��amic 
s�s�ems 

�ra��li� a�d ���el

� ����r�l s�s�ems� A� A�a�d ��mar
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��
��o�e� �������

�ear � �eme�ter� �� �ec�
Electro�ic� � �omm��icatio�
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�otal �o�r�e �re�it��
� � �

� � �

E�al�atio� �olic� 
�id�Term �lass Assessme�� ��d �erm

(�� �ar�s) (�� �ar�s) (�� �ar�s)

���ecti�e�� T� ��ders�a�d �r��a�ili�� �he�r� �i�h a��lica�i��s �� e��i�eeri�� �r��lems s�ch
as �he relia�ili�� �� circ�i�s a�d s�s�ems �� s�a�is�ical me�h�ds ��r h����hesis �es�i��� decisi��
ma�i�� ��der ��cer�ai���� a�d �arame�er es�ima�i���
�o�r�e ��tcome�� A� �he e�d �� �he c��rse� a s��de�� sh��ld �e a�le ���
��� �e ac��ai��ed �i�h �asic c��ce��s �� ra�d�m varia�les� �r��a�ili�� dis�ri���i���

��� 
A��l� �he c��ce��s �� di��ere�� dis�ri���i��s a�d ��i�� �r��a�ili�� dis�ri���i�� ��
vari��s �la���rms�

��� 
�e ac��ai��ed �i�h c��ce��s li�e c�rrela�i�� c�e��icie��� Tra�s��rma�i�� �� ra�d�m
varia�les� �e�ressi�� A�al�sis a�d �heir a��lica�i��s

��� 
��m���e ��i�� es�ima�i�� �� �arame�ers� e��lai� sam�li�� dis�ri���i��s� a�d
��ders�a�d �he ce��ral limi� �he�rem�

��� 
���s�r�c� c���ide�ce i��ervals �� �arame�ers ��r a si��le sam�le� a�d �er��rm
h����hesis �es�i���

Detail� of t�e ��lla���
� �o �artic�lar�

� �a��om �aria�le�� ��� �o�r����iscre�e a�d ����i����s �a�d�m varia�les� 

�is�ri���i�� ���c�i��s� ���ec�a�i�� a�d �aria�ce �� �r��a�ili�� dis�ri���i��� a�d 

��me�� �e�era�i�� ���c�i��� ��me��s a�d �r��er�ies�

�iscre�e dis�ri���i��s� �i��mial� ��iss�� a�d �e�me�ric dis�ri���i��s a�d �heir 

a��lica�i��s� ����i����s dis�ri���i��� ��i��rm� �����e��ial a�d ��rmal 

dis�ri���i��s� ��rmal a��r��ima�i�� �� �i��mial dis�ri���i�� a�d �heir 

a��lica�i��s�

��o�Dime��io�al �a��om �aria�le� ��� �o�r��

�ivaria�e �a�d�m �aria�les� ��i�� �is�ri���i�� ���c�i��s (�iscre�e a�d 

����i����s)�

�ar�i�al a�d ���di�i��al �is�ri���i��s� ��varia�ce a�d ��rrela�i�� ��e��icie���

Tra�s��rma�i�� �� ra�d�m varia�les� �e�ressi�� A�al�sis� �i�ear a�d ��� li�ear 

�e�ressi��� ��l�i�le re�ressi��� ��rve �i��i�� �� me�h�d �� leas� s��ares� �i��i�� 

�� s�rai�h� li�es� ��l���mials� e����e��ial c�rves�

� �ampli�� ��eor� ��� �o�r��

����la�i�� a�d �am�le� ��a�is�ical i��ere�ce� �am�li�� �i�h a�d �i�h��� 

re�laceme��� �a�d�m sam�les� ����la�i�� �arame�ers� �am�le s�a�ics� �am�li�� 

dis�ri���i��s� �am�le mea�� �am�li�� dis�ri���i�� �� mea�s� �am�le varia�ces� 

�am�li�� dis�ri���i�� �� varia�ces� �ase �here ����la�i�� varia�ces is �������� 

���iased es�ima�es a�d e��icie�� es�ima�es� ��i�� es�ima�e a�d ���erval �s�ima�es� 

����ide�ce ���erval es�ima�es �� ����la�i�� �arame�ers�
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�e�t �oo���
5� �eil A� �eiss� Intr����t�r� �tat��t���� ��h �di�i��� �ears��� (2��2)�
�� ��h�s��� �iller a�d �re��d� �r��a����t� an� �tat��t��� ��r �ng�neer�� �ears��
�d�ca�i��� ��h �di�i��� (2��5)�
�� �� �� ����a� ��n�a�enta�� �� �tat��t���� ��h �di�i��� �imala�a ���lica�i��s (2���)�
�� �� ��ss� � ��r�t ���r�e �n �r��a����t�� ��h �di�i��� �ears�� �d�ca�i�� ��dia� (2��2)�
�� ���er� �� ����� ��se�h �� �c�ea� a�d Alle� T� �rai�� Intr����t��n t�
�at�e�at��a� �tat��t���� 2�d �di�i��� �re��ice hall� (2���)�
�efere�ce �oo���
�� �� �� �ai� a�d �� �� �� ��e��ar� ���an�e� �ng�neer�ng �at�e�at���� �rd �di�i���
�ar�sa ���� ���se� (2���)�
4� ���� �re�al� ��g�er �ng�neer�ng �at�e�at���� �ha��a ���lishers� �5�h �di�i���
(2���)�
5� ���� ��ha��i a�d A� �� �d� �hsa�es �aleh� �n Intr����t��n t� �r��a����t� an�
�at�e�at��a� �tat��t���� 2�d �di�i��� ��h� �ile� a�d s��s� (2���)�
�� ��ei �� �s�� ���a���� ��t��ne �� T�e�r� an� �r���e�� �� �r��a����t�� �an���
�ar�a��e�� an� �an��� �r��e��e�� 4�h �di�i�� Ta�a �c��ra� �ill (2���)�
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����ect� �lec�r��ics ��
�a��ra��r�
(��de� ���25�)

�ear � �eme�ter� �� Tech
�lec�r��ics � ��mm��ica�i��
���i�eeri��
2�d �ear � 4�h�emes�er

�otal �o�r�e �re�it� �

� � �
� � �

E�al�atio� �olic� 
�id�Term��lass Assessme��
(4� �ar�s)

�i�al�Term
(�� �ar�s)

���ecti�e�� T� ac��ire ����led�e a�d �ec�me �amiliar �i�h �he di��ere��
charac�eri�a�i�� �ech�i��es �� a�al��e� a�d s���hesi�e elec�r��ic �eed�ac� �e���r�s�
��era�i��al am�li�iers� a�d ���er am�li�iers�
�o�r�e ��tcome��
��� �de��i�� releva�� i���rma�i�� �� s���leme�� �he �lec�r��ics �� c��rse
��� ���erime��al charac�eri�a�i�� �� �e�a�ive a�d ��si�ive �eed�ac� circ�i�s

���
���erime��al charac�eri�a�i�� a�d s��d� �� di��ere�� a��lica�i��s ��
OPAMP’s�an����������������

��� ���erime��al A�al�sis �� di��ere�� ����l��ies �� ���er Am�li�iers

Detail� of t�e ��lla����
�� �o� �artic�lar�

�
�eed�ac�
c� T� assem�le c�rre�� series �eed�ac� am�li�ier a�d s��d� i�s �er��rma�ce�
d� T� assem�le a v�l�a�e sh��� �eed�ac� am�li�ier a�d s��d� i�s �er��rma�ce�

2 T� assem�le a� �� �hase shi�� �scilla��r�
� T� assem�le a di��ere��ial am�li�ier a�d ���ai� i�s �����

4

T� s��d� di��ere�� a��lica�i��s �� ��A����
i� ���A�� as a� i�ver�i�� am�li�ier�
�� ��A�� as a ����i�ver�i�� am�li�ier
�� ��A�� as a� i��e�ra��r
l� ��A�� as a di��ere��ia��r

5

T� meas�re�he ��ll��i�� �arame�ers �� a ���ical ���A���
i� ����m�eda�ce
�� ����m�eda�ce
�� �le�ra�e
l� ����

� ���ai� �re��e�c� res���se �� a� ���A�� � he�ce �i�d i�s �a�d�id�h�

�

���d� �er��rma�ce �� m�l�ivi�ra��r circ�i�s �si�� 555 chi� i� ��ll��i�� m�des�
e� �is�a�le
f� As�a�le
�� ����s�a�le
�� �se��555 chi� as a �imer circ�i�

� 
T� assem�le a �chmi�� �ri��er �irc�i� a�d �� ���ai� i�s charac�eris�ics a�d ��
�se i� as s��ari�� circ�i��

� T� assem�le a �lass A ���er am�li�ier a�d �� de�ermi�e i�s ���er �ai�
�� T� s��d� �he �er��rma�ce �� a v�l�a�e re��la��r �� �hi��
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����ect� �i�i�al
�lec�r��ics � ���ic
�esi�� �a�
(��de� ���254)

�ear � �eme�ter� �� Tech
�lec�r��ics � ��mm��ica�i��
���i�eeri��
2�d �ear � 4�h�emes�er

�otal �o�r�e �re�it� �

� � �
� � �

E�al�atio� �olic� 
�id�Term��lass Assessme��
(4� �ar�s)

�i�al�Term
(�� �ar�s)

���ecti�e�� T� ac��ire ����led�e a�d �ec�me �amiliar �i�h �he di��ere�� charac�eri�a�i��
�ech�i��es �� a�al��e� a�d s���hesi�e �he di�i�al l��ic� c�m�i�a�i��al a�d se��e��ial circ�i�s�
�o�r�e ��tcome��

���
�de��i�� releva�� i���rma�i�� �� s���leme�� �he �i�i�al �lec�r��ics � l��ic �esi��
c��rse

��� �evel�� c�m�e�e�ce i� ��m�i�a�i��al ���ic �r��lem ide��i�ica�i�� a�d s�l��i��
��� �evel�� desi�� ca�a�ili�� i� �he �ield �� c�m�i�a��rial l��ic �si�� �a�es a�d �l�c�s
��� A�al�sis a�d desi�� �� s��chr����s a�d as��chr����s se��e��ial circ�i�s

Detail� of t�e ��lla����
�� 
�o� 

�artic�lar�

�

T� veri�� �he �r��h �a�le �� ��ll��i�� l��ic �a�es�
a� A�� �� a�d ��T
�� �A��� ���� ��� a�d ����
c� T� reali�e �he a��ve �a�es �si�� discre�e ac�ive a�d �assive c�m���e��s�

2 T� im�leme�� ��� a�d ���� �si�� ��iversal l��ic �a�es�

� 
a� T� veri�� �e��r�a�s la� �si�� l��ic �a�es�
�� T� im�leme�� ���ical ���lea� e��ressi��s a�d chec� �heir e��ali���

4

T� desi�� a�d reali�e��
a� �al� adder a�d veri�� i�s �r��h �a�le�
�� ��ll adder a�d veri��i�s �r��h �a�le�
c� �al� s���rac��r a�d veri�� i�s �r��h �a�le
�� ��ll s���rac��r a�d veri�� i�s �r��h �a�le�

5 T� desi�� a m�l�i�le�er�dem�l�i�le�er �si�� ��� i���� �A�� �a�es
� T� desi��a4 �i� �i�ar� �� decimal c��ver�er�
� T� desi��am�d�l���� c����er�
� �ive� a �re��e�c� � ���ai� �he �ave��rms �i�h �re��e�cies ��2���5�����

�

�esi�� a�d reali�e �he ��ll��i�� �li� �l��s �si�� l��ic �a�es�
a� �� �li� �l��
�� �� �li� �l��
c� � �li� �l��
�� T �li� �l��

��
�se ��� as�
a� �re��e�c� m�l�i�lier�
�� �re��e�c� dem�d�la��r�
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����ect� �omm��icatio�
���tem� � �a�
��o�e� E������

�ear � �eme�ter� �� �ec�
Electro�ic� � �omm��icatio�
E��i�eeri��
��� �ear � �t��eme�ter

�otal �o�r�e �re�it��

� � �
� � �

E�al�atio� �olic� 
�id�Term��lass Assessme�� �i�al�Term

(4� �ar�s) (�� �ar�s)
���ecti�e�� �amiliari�e �he s��de��s �i�h a�al�� c�mm��ica�i�� s�s�ems� ���e�ra�i�� ��
c�mm��ica�i�� s�s�ems �he�r� �i�h e��erime��al charac�eri�a�i�� �ech�i��es�
�o�r�e ��tcome��

���
�amiliari�a�i�� a�d ��r�i�� �� di��ere�� elec�r��ic e��i�me�� �sed i� c�mm��ica�i�� 
s�s�ems

���
�h��se �es�i�� a�d e��erime��al �r�ced�res �� di��ere�� ���es �� c�mm��ica�i��
circ�i�s a�d s�s�ems� a�d a�al��e �heir ��era�i�� ��der di��ere�� ��era�i�� c��di�i��s

���
�esi�� a�al�� m�d�la�i�� circ�i�s as am�li��de a�d �re��e�c� m�d�la�i�� ��r
di��ere�� ����l��ies

��� A�al�sis a�d �esi�� �� c�mm��ica�i�� receivers ��der di��ere�� ��ise c��di�i��s�
Detail� of t�e ��lla����
�� �o �artic�lar�
� �i�ear ��s�ems �harac�eris�ics
2 ��ec�r�m A�al�sis
� �e�era�i�� a�d de�ec�i�� �� ������ am�li��de m�d�la�ed si��als�
4 �e�era�i�� a�d de�ec�i�� �� ����� am�li��de m�d�la�ed si��als�
5 �e�era�i�� a�d de�ec�i�� �� �re��e�c� m�d�la�ed si��als�
� T� meas�re se�si�ivi��� selec�ivi��� a�d �ideli�� �� a radi� receiver�

�
T� meas�re �he ��ise �i��re �� �he ��ll��i�� s�s�ems�
a� A��� ��s�em
�� ���� ��s�em

� �er� cr�ssi�� a�d ��� receivers �� �� si��als
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����ect� Electrical
�ac�i�e� 
�a�orator�
��o�e� EE�����

�ear � �eme�ter� �� �ec�
Electro�ic� � �omm��icatio�
E��i�eeri��
��� �ear � �t��eme�ter

�otal �o�r�e �re�it� �

� � �
� � �

E�al�atio� �olic� 
�id�Term��lass Assessme�� �i�al�Term
(4� �ar�s) (�� �ar�s)

���ecti�e�� T� �re�are �he s��de��s �� have a �asic ����led�e �� �ra�s��rmers a�d di��ere��
���es �� m���rs �i�h a��lica�i��s s�eci�icall� i� l�� ���er �lec�r��ics
�o�r�e ��tcome��
��� �amiliari�a�i�� a�d ��r�i�� �� di��ere�� e��i�me�� �sed i� �lec�rical �achi�er�
��� A�ili�� �� c��d�c� a�d a�al��e e��erime��s �� �ra�s��rmers

���
Ac��ire ����led�e a���� �he c��s�r�c�i��al de�ails a�d �ri�ci�le �� ��era�i�� �� dc
a�d ac machi�es

���
��der�a�e �he �es�i�� a�d devel�� a��lica�i�� ca�a�ili�ies ��r di��ere�� ���es ��
elec�rical machi�es�

Detail� of t�e ��lla����
�� �o �artic�lar�

� 
T� �er��rm ��e� circ�i�� sh�r� circ�i�� a�d ��lari�� �es�s �� a si��le��hase
�ra�s��rmer

2 T� de�ermi�e �he e��icie�c� a�d v�l�a�e re��la�i�� �� a si��le �hase �ra�s��rmer

�
T� s��d� �hree �hase c���ec�i��s �� a �a�� �� �hree si��le �hase �ra�s��rmers
T� �l�� �he sa��ra�i�� c�rve �� a dc machi�e

4 T� �l�� �he e��er�al charac�eris�ics �� a se�ara�el� e�ci�ed dc �e�era��r

5 
T� �l�� �he e��er�al charac�eris�ic �� a dc sh��� �e�era��r a�d c�m�are �he
charac�eris�ics �i�h �ha� �� a se�ara�el� e�ci�ed �e�era��r

� T� de�ermi�e �he T�r��e� s�eed charac�eris�ics �� a �����d�c�i�� m���r
� T� de�ermi�e �he s�eed charac�eris�ics �� a �chra�e m���r

� 
T� de�ermi�e �he s�eed � T�r��e charac�eris�ics �� a� A� series m���r (��iversal
m���r)

� 
T� de�ermi�e �he e��ivale�� circ�i� �arame�ers �� a �����d�c�i�� m���r �� (i) ��
l�ad �es� (ii) �l�c�ed r���r �es�

�� 
T� ���ai� �he ��� a�d ��� �� a s��chr����s machi�e �� ���chr����s im�eda�ce
me�h�d
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����ect�  �icr��r�cess�rs

(��de���T���)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i��  
���i�eeri��

�rd �ear � 5�h �emes�er

�otal �o�r�e �re�it� 
�

� T �

� � �

E�al�atio� �olic�
�i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� s��d� �he �asics �� micr��r�cess�rs� �r��rammi�� �he micr��r�cess�r ��r 
di��ere�� 

c���r�l ��era�i��s a�d i��er�aci�� i� �i�h �eri�herals� T� ��ders�a�d �he ���dame��als   �� 
micr�c���r�llers a�d �si�� i� i� �he areas �� �r�cess c���r�l� r����ics e�c�
�o�r�e ��tcome� ������
���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���
���� T� i��r�d�ce ���5 archi�ec��re a�d �r��rammi�� i� assem�l� la���a�e�
���� T� i��r�d�ce �asic c��ce��s �� i��er�aci�� mem�r� a�d �eri�heral devices �� a 

micr��r�cess�r�
���� T� desi�� real li�e a��lica�i��s �� �r�cess c���r�l �hr���h micr��r�cess�rs�
���� T� i��r�d�ce adva�ced versi��s �� �icr��r�cess�rs a�d �eri�heral chi�s li�e �255
Detail� of t�e ��lla����
���o� �artic�lar�

�� �icrocomp�ter �tr�ct�re a�� �peratio��� �asic �icr�c�m���er �leme��s� T��ical 
�icr�c�m���er ��r�c��re� ���� �em�r� ��s�em� ����� �������

�� �icroproce��or� a�� �emor�� T��ical �� �� a�d �2 �i� �icr��r�cess�rs� ���5 
�icr��r�cess�r ��eci�ica�i��� �em�r� Tech��l��ies�

�� ���em�l� �a���a�e �ro�rammi�� �� �r��rammi�� ��del �� ���5� �e�is�ers� �e�ch� 
��ec��e� ��era�i�� �� ���� ��s�r�c�i�� �e��

�� ���em�l� �a���a�e �ro�rammi�� ��� Addressi�� ��des� �asic ��era�i��s� 
�icr��r�cess�r Ari�hme�ic� �r��ram �l�� ����r�l �si�� ����i�� a�d �ra�chi���

�� ���em�l� �a���a�e �ro�rammi�� ���� ��ac�� ���r���i�es� ���err���s� �ese�s�

�� ��� ���tem �� ��s�em ��s ��r�c��re� ��s ��era�i��s� ��cle �� ��cle ��era�i��s� 
Timi�� a�d ����r�l� �ri�ri�� �a�a�eme��� Address �ec�di���

�� �icroproce��or� ��terfaci�� �� ���er�aci�� c��ce��s� �arallel ����� ������� �em�r� 
���er�aci��� �irec� �em�r� Access�

�� �icroproce��or� ��terfaci�� ��� The �erial ���s�s�ems�

�� �icroproce��or ��terfaci�� ���� �r��ramma�le� �eri�heral ���er�ace� A�al�� 
���ver�er ���s�s�em�

��� ��tro��ctio� to ���E� ����� �asic �ea��res�

��� �icro co�troller� ��5�� �������

��� �pplicatio� E�ample�� �r�cess ����r�l� �����ics� �A�� �edical �h�sics�

��� �ate�t De�elopme�t� i� �icroproce��or �ec��olo���

�ecomme��e� �oo���
�� �o �ame of �oo� ��t�or
�� �icr��r�cess�r Archi�ec��re� �r��rammi�� a�d a��lica�i�� �amesh ��a��ar
2 �icr��r�cess�r a�d A��lica�i��s �eve��hal
�� �icr��r�cess�rs �a�h�r



Departme�t of Electro�ic� � �omm��icatio� E��i�eeri��
�atio�al ���tit�te of �ec��olo��� �ri�a�ar�������

Page�|�����

����ect�  ���� �esi��

(��de���T��2)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i��  
���i�eeri��

�rd �ear � 5�h �emes�er

�otal �o�r�e �re�it� �

� T �

� � �

E�al�atio� �olic�
�i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� ��ders�a�d m�s�e� mecha�ism as a ��ildi�� �l�c� �� di�i�al circ�i�s� 

�ech��l��� �� ma���ac��re �hem a�d ��era�i�� �� vari��s l��ic �amilies�

�o�r�e ��tcome�� ���� c��rse c�m�le�i�� ��he s��de��s sh��ld �amiliari�e �i�h �he 

��ll��i���

���� ��ders�a�d �he �h�sics �� �����T a�d i�s ��era�i�� as a s�i�ch a�d i�ver�er�
���� Ac��ire ����led�e a���� �he �a�rica�i�� �r�cesses ��r ��� devices�
���� �esi�� �� ��iversal l��ic �a�es� c�m����d �a�es� m�l�i�le�ers� �A� cell �ased �� 

���� �ech��l��� a�d �ra�smissi�� �a�es�
���� ��ders�a�di�� �� ���� l��ic s�r�c��res� s�i�chi�� charac�eris�ics� �ra�sis��r si�i�� 

a�d la�����

Detail� of t�e ��lla����
���o� �artic�lar�

�� �e�ie� of ����E�� ���s�r�c�i��al � ��era�i��al �ea��res �� �����T� ��� ���a�i��� 

2�� �rder ���ec�s� ��� �a�aci��r� ��� �harac�eris�ics� �����T ��i�ch� Tra�smissi�� 

�a�e� ���� ��ver�er ( ��ll��� � ��ll�d��� )� ��ver�er ��a�ic �harac�eris�ics� ��� �� �a�i��

��� �� ��ai�� ��ise �ar�i�� ��i�chi�� charac�eris�ics �� ��ver�er (�all Time� �ise Time� 

�ela� Time)� ���amic �harac�eris�ics� ���er �issi�a�i��

�� ���� �ec��olo��� �a�er �r�cessi��� ��ida�i��� ��i�a��� �e��si�i��� �����m�la��a�i�� 

� �i���si��� The �ilic�� �a�e �r�cess� ���ell ���� �r�cess� ���ell �r�cess� T�i��T�� 

�r�cess� �ilic�� �� ��s�la��r�

�� ���� �o�ic De�i�� ��ate��� ���� ���ic �a�e �esi�� (�A�� � ��� ���ic)� 
��i�chi�� �harac�eris�ics (�ela� Time� ���er� �a��i�� �a����� )� Tra�sis��r �i�i��� The 
��m����d �a�es�

�� ���� �o�ic �tr�ct�re�� ���� ���ic� �se�d������ ���ic� ���amic ���� ���ic� 
�2��� ���ic� �i���� ���ic� �� ��mi�� ���ic�

�� �a�o�t� �esi�� ��les��l��r �la��i��� �im�le �a���� ��am�les�

�� ���� �o�ic De�i�� ��irc�it��� ��l�i�le�ers� ��� �m�leme��a�i�� i� ���� � 
Tra�smissi�� �a�e � �A� �ell �m�leme��a�i��� �m�leme��a�i�� �� �li���l��� 
�e�is�er������er

�ecomme��e� �oo���
���o �ame of �oo� ��t�or
� ���� ���� �esi��� A ��s�ems �ers�ec�ive �� �es�e � ���shra�hia�
� ���� ���� �esi��� A �irc�i�s � ��s�ems �ers�ec�ive �� �es�e� �� �arris � A� 

�a��er�ee
� �i�i�al ���e�ra�ed �irc�i�s� A �esi�� �ers�ec�ive �a�ae�
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����ect�  �i�i�al 
c�mm��ica�i��
(��de���T���)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i��  
���i�eeri��
�rd �ear � 5�h �emes�er

�otal �o�r�e �re�it� �

� T �

2 � �

E�al�atio� �olic�
�i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e��  The ���ec�ive �� �his c��rse is �� �r�vide �he s��de�� �he ��ders�a�di�� �� 
���dame��al c��ce��s �� di�i�al c�mm��ica�i�� s�ar�i�� �r�m sam�li�� �he�rem �� �he di�i�al 
m�d�la�i�� �ech�i��es li�e ����� ����� ������ ���A�� �� �his c��rse �he s��de�� is 
s����sed �� ��ders�a�d �he desi�� �� di�i�al m�d�la��r a�d dem�d�la��r a�d als� �� a�al��e �he 
�er��rma�ce i� �he �rese�ce �� ��ise� �ec��res sh��ld �e s���leme��ed �i�h �he ha�ds �� 
sessi��s �� sim�la�i�� �si�� m�der� sim�la�i�� ���ls li�e   �AT�A���c�ave��cila�� The 
s��de�� sh��ld als� �e� �he e���s�re �� rece�� �re�ds i� �he �ield �� di�i�al c�mm��ica�i�� li�e 
��ders�a�di�� �� �e�� �e�era�i�� s�s�ems li�e 5����� �T�� �i�i e�c�

�o �o�r�e ��tcome�� ���� c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� T� ��ders�a�d h�� a�al�� si��al are c��ver�ed �� di�i�al ��es via sam�li��� 
��a��i�a�i�� a�d vari��s ��lse c�ded m�d�la�i�� �ech�i��es

���� T� �e a�le �� re�rese�� si��als as vec��rs i� vec��r s�ace a�d ��ders�a�d vari��s 
di�i�al m�d�la�i�� schemes� �heir m�d�la��r a�d dem�d�la��rs�

���� T� a�al��e a�d sim�la�e err�r �er��rma�ce �� vari��s di�i�al m�d�la�i�� schemes i� 
�he �rese�ce �� ��ise

���� T� �e� e���s�re �� rece�� �re�ds i� �he �ield �� �i�i�al ��mm��ica�i���

Detail� of t�e ��lla����

���o� �artic�lar�

�� ��alo� to Di�ital �o��er�io�� �am�li�� The�rem� A��i�Aliasi�� �il�ers� ��lse 

Am�li��de ��d�la�i�� (�A�)� ��a��i�a�i��� ������i��rm ��a��i�a�i��� ��lse 

��ded ��d�la�i�� (���)� �el�a ��d�la�i��� �el�a��i�ma ��d�la�i��� 

�i��ere��ial ��lse ��de ��d�la�i���

�� Di�ital �o��latio� �ec��i��e�� �i�ar� �hase �hi�� �e�i�� (����)� �hase �hi�� 

�e�i�� (���)� �re��e�c� �hi�� �e�i�� (���)� ��ar� �i�i�al ��d�la�i�� �cheme� 

����adra��re Am�li��de ��d�la�i�� (���A�)� �i��al ��ace dia�ram �� vari��s 

m�d�la�i�� schemes

�� �oi�e i� Di�ital �omm��icatio� ���tem�� �i� �rr�r �a�e (���)� �����c�i��� 

���im�m �e�ec�i�� �� ����� ����� ������ ���A�� ��� i� �rese�ce �� 

Addi�ive �hi�e �a�ssia� ��ise (A���)� �im�la�i�� �� ��� �� vari��s di�i�al 

m�d�la�i�� schemes�

�� �ece�t �re��� i� Di�ital �omm��icatio�� �i�i�al ��d�la�i�� �sed i� ��Ts� 

�eceiver desi�� �� m�der� di�i�al c�mm��ica�i�� s�s�em� ��her rece�� �re�ds i� 

di�i�al c�mm��ica�i���
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�ecomme��e� �oo���
�� �o �ame of �oo� ��t�or

�� A� ���r�d�c�i�� T� A�al�� A�d �i�i�al ��mm��ica�i��s� 
��dia� �ile� ��dia �v�� �imi�ed� 2����

�a��i�� �im��

2� ��der� �i�i�al a�d A�al�� ��mm��ica�i�� ��s�ems� ��i�ed 
��a�es� ����rd ��iversi�� �ress�

�a�hi� �� ��� �i��� �� 
(2���

�efere�ce��
�� �o �ame of �oo� ��t�or

�� �i�i�al ��mm��ica�i�� ��s�ems� ��i�ed �i��d�m� �ile�� 
2��4�

�a��i�� �im��

2� �i�i�al ��mm��ica�i��s� ��i�ed ��a�es� �c�ra���ill� 2���� �r�a�is� ��h� ��� 
�alehi �as��d

�� �elec�ed �a�ers �r�m releva�� ���� ���r�als a�d ��her re���ed ���r�als�c���ere�ce 
�a�ers rela�ed �� ����rma�i�� �i�i�al ��mm��ica�i���
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����ect� A��lied 

�lec�r�ma��e�ic �ields 

a�d �aves

(��de� ��T��4)

�ear � �eme�ter� �� Tech

�lec�r��ics a�d ��mm��ica�i�� 

���i�eeri��

�rd �ear � 5�h �emes�er

T��al ���rse �redi�s� 4

� T �

� � �

�val�a�i�� ��lic� �id Term �lass Assessme�� ��d Term

�� �� ��

���ecti�e�� T� ��ders�a�d ��� i� �he�r� a�d �rac�ice� la�s ��ver�i�� �r��a�a�i�� ��
��� i� dielec�ric� �ra�smissi�� li�es� s�a�di�� �ave ra�i�s a�d im�eda�ce iss�es�

�o�r�e ��tcome��
��� T� ��ders�a�d �he i��erac�i�� �e��ee� elec�ric a�d ma��e�ic �ields

��� 
To�understand�the�basic�theory�behind�Maxwell’s�e�uations�and�electro�a�netic
�aves

��� 
T� lear� �he �r��a�a�i�� �ehavi�r �� �lec�r�ma��e�ic �aves i� l�ssless a�d l�ss�
media

��� T� s��d� �he �ehavi�r �� elec�r�ma��e�ic �aves a� disc���i��i�ies �� media

Detail� of t�e ��lla����

� �� �ar�ic�lars

� �e�ie� of coor�i�ate ���tem� a�� �ector�� �ar�esia�� c�li�drical a�d s�herical

c��rdi�a�e s�s�ems� �ec��r ��era�i��s� �ec��r calc�l�s� �radie��� diver�e�ce a�d c�rl 

�� a vec��r ���c�i��� �radie�� �he�rem� diver�e�ce �he�rem a�d ����es �he�rem� ��me 

im��r�a�� ide��i�ies �� vec��r calc�l�s

2 �tatic Electric �iel�� �oulo�b’s�law���lec�ric �ield a�d �lec�ric �ield i��e�si�� d�e �� 

��i�� char�e a�d s�mma�i�� �� ��i�� char�es� �lec�ric scalar ���e��ial�

���i����e��ial s�r�aces a�d �heir �r��er�ies� �ela�i�� �e��ee� elec�ric ���e��ial a�d

elec�ric �ield i��e�si��� �lec�ric di��le a�d �lec�ric �ield d�e �� a di��le� �lec�ric �l�� 

a�d elec�ric �l�� de�si��� �lec�ric �l�� �ver a cl�sed s�r�ace� �a�ss la�� ��iss�� a�d 

�a�lace e��a�i��s �lec�ric �ield d�e �� li�ear� s�r�ace� s�herical a�d c�li�drical char�e 

dis�ri���i��s� ��d�ced char�es� �ielec�rics a�d �ermi��ivi��� �lec�ric �ield i� a 

dielec�ric� ����dar� c��di�i��s� �arallel �la�e ca�aci��r� �ielec�ric s�re���h� ��er�� i� 

a ca�aci��r� �a�aci�a�ce �� ���a�ial �ra�smissi�� li�e� ��� �ire �ra�smissi�� li�e a�d 

�i��le �ire �ra�smissi�� li�e

� Electric ��ar�e i� motio�� �lectric�current�density���h�’s��aw�in��oint��or��

�esis�ivi�� a�d c��d�c�ivi�� �� a medi�m� ���d�c��r a�d ��s�la��r� �iver�e�ce �� � 

a�d c���i��i�� �� c�rre��� ��rre�� a�d �ield a� c��d�c��r���s�la��r ����dar��

4 �a��etic effect� of c�rre�t� ���ec� �� c�rre�� �� ma��e�� ���ec� �� ma��e� ��

c�rre�� carr�i�� c��d�c��r� �a��e�ic �ield d�e �� a c�rre�� carr�i�� c��d�c��r� 

�i���avar� �a�� �a��e�ic �ield d�e �� a i��i�i�e li�ear c��d�c��r� ��rce �e��ee� ��� 

li�ear �arallel c��d�c��rs� A��ere’s�law���aradays’�law�o��induction��sel��and m���al 

i�d�c�a�ce� i�d�c�a�ce �� ��� �ire �ra�smissi�� li�e� si��le �ire a�d c�a�ial ca�le� 

dis�laceme�� c�rre��s� �a��e�ic vec��r ���e��ial
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5 �a��ell e��atio�� a�� �a�e e��atio��� �a��ell�s ���a�i��s �e�eral ��rm�

�a��ell e��a�i��s ��r �ree s�ace� ����dar� c��di�i��s� �ave e��a�i�� a�d i�s

s�l��i��� Tra�sverse �lec�r�ma��e�ic �aves� �����i�� vec��r� i��ri�sic im�eda�ce �� 

medi�m� �hase a�d �r��� vel�ci��� �la�e �aves i� l�ssless a�d l�ss� media�

� ��lari�a�i��� re�lec�i�� a�d re�rac�i�� �� �aves� ��lari�a�i�� ��

elec�r�ma��e�ic �aves a�d di��ere�� cases� ��rmal a�d ��li��e i�cide�ce a�

�la�e c��d�c�i�� ����dar�� ��rmal a�d ��li��e i�cide�ce a� �la�e dielec�ric

����dar��

�ecomme��e� �oo���
�� �o �ame of �oo� ��t�or

�� �lec�r�ma��e�ic �aves � radia�i�� s�s�ems� ��� ��rda� � a�d �alma� �

2� �ield a�d �ave �lec�r�ma��e�ics� Addis�� �esle� �avid � �he��

�� �lec�r�ma��e�ics� �c �ra� �ill �ra�ss

4� ���r�d�c�i�� �� �lec�r�d��amics� ��� �ri��i�hs
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����ect�  ����rma�i�� The�r� 
� ��di�� (��de���T��5)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i��  
���i�eeri��

�rd �ear � 5�h �emes�er

�otal �o�r�e �re�it��

� T �

2 � �

E�al�atio� �olic�
�i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� The ���ec�ive �� �his c��rse is �� ��ders�a�d �he ���i�� �� i���rma�i�� a�d 

meas�res �� i���rma�i��� The ���dame��al ��a��i�ies �� i���rma�i�� meas�re are ���r��� a�d 

m���al i���rma�i��� The s��de�� sh��ld ��ders�a�d �he ���i�� �� s��rce c�di�� ��r 

c�m�ressi�� a�d �e a�le �� �r�ve �ha� e��r��� is �he ���dame��al limi� ��r c�m�ressi��� Als� 

s��de�� sh��ld �e a�le �� ��ders�a�d �� ���i�� �� cha��el c�di�� ��r c�m�a�i�� err�rs a�d 

�r�ve �ha� m���al i���rma�i�� is �he ���er limi� �� ma�im�m achieva�le ra�e ��der �r��a�ili�� 

�� err�r c��s�rai��� Als� i� �his c��rse �he s��de�� is e��ec�ed �� lear� a���� vari��s �rac�ical 

s��rce c�di�� a�d cha��el c�di�� �ech�i��es li�e ����ma� ��di��� �ha������a�� ��di��� 

�i�ear �l�c� c�di��� ��clic c�des� ���v�l��i��al c�di��� The s��de�� �ill als� �e �r�vided 

�he e���s�re �� rece�� �re�ds i� i���rma�i�� a�d c�di�� �he�r� i�cl�di��� ��di�� ��r 5����� 

����rma�i�� �he�r� a�d �achi�e �ear�i��� ��lar ��di��� ���� ��di��� �� �his c��rse �he 

i�s�r�c��r is s����sed �� s���leme�� lec��res �i�h dem��s�ra�i��s i� �AT�A���c�ave��cila� 

�ac�a�es�

�o�r�e 

o�tcome�

���� s�ccess��l c�m�le�i�� �� �he c��rse� �he s��de�� sh��ld �e a�le �� �

��� T� ��ders�a�d �he s��rce c�di��� vari��s �ech�i��es ��r s��rce c�di�� a�d 

e��r��� as ���dame��al limi� ��r c�m�ressi���

��� T� �he cha��el c�di��� discre�e mem�r�less cha��el� m���al i���rma�i��� 

ra�d�m c�di�� a�d ���i�� �� cha��el ca�aci���

��� T� ��ders�a�d a�d dem��s�ra�e err�r c���r�l c�di�� i� �ar�ic�lar �i�ear �l�c� 

c�des� ��clic ��des� ���v�l��i��al c�des

��� T� �e� e���s�re �� rece�� �re�ds i� �he �ield �� i���rma�i�� a�d c�di�� �he�r��

Detail� of t�e ��lla����

���o� �artic�lar�

�� �o�rce �o�i��� ���r��� a�d i�s �r��er�ies� �ela�ive ���r���� ��s�a��a�e��s c�des� 

�onstruction�o�� instantaneous� codes�� �ra�t’s� ine�uality���ource� codin�� theore���

���s�r�c�i�� �� �asic s��rce c�des � �ha���� �a�� c�di��� �ha���� �a�� �lias 

c�di��� ����ma� c�di���

�� ��a��el �o�i��� ����al i���rma�i�� a�d i�s �r��er�ies� i���rma�i�� ra�e� cha��el 

ca�acity�� �hannon’s� �hannel� �odin�� Theore��� �iscrete� channels� � ��mme�ric 

cha��els� �i�ar� ��mme�ric �ha��el� �i�ar� �ras�re �ha��el� �i��ere��ial 

���r���� �a�aci�� �� A��� �ha��el�

�� Error �o�trol �o�e�� �e�e�i�i�� ��di��� �i�ear �l�c� ��des� ��clic ��des� 

���dr�me �ec�di��� ���v�l��i��al ��des� �i�er�i �ec�di���
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�� �ece�t �re��� i� ��formatio� a�� �o�i�� ��eor�� ��des ��r 5����� ���� 

��des� ��lar ��des� ����rma�i�� �he�r� ��r machi�e lear�i��� ��a���m 

����rma�i�� a�d c�m���i���

�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or ���li��er � E�itio�

�� �leme��s �� ����rma�i�� The�r� Th�mas� ��� A�� a�d 

��ver� Th�mas ��

�ile�� 2��2�

2� �i�i�al ��mm��ica�i�� ��s�ems �a��i�� �im��� ��i�ed �i��d�m��ile� 

�efere�ce��

�� �o �ame ��t�or ���li��er � E�itio�

�� �i�i�al ��mm��ica�i��s �r�a�is� ��h� ��� a�d 

�alehi� �as��d

��i�ed ��a�es� 

�c�ra���ill� 2����

2� ����rma�i�� �he�r�� c�di�� 

�he�rems ��r discre�e mem�r�less 

s�s�ems�

�sis�ar� �mre� a�d ����s 

��r�er

�am�rid�e ��iversi�� 

�ress� 2���

�� �rr�r c���r�l c�di�� �i�� �h�� a�d �a�iel �� 

��s�ell�

�ears�� �d�ca�i�� 

��dia� 2����

4� �elec�ed �a�ers �r�m ���� Tra�sac�i��s �� ����rma�i�� The�r� a�d ��her re���ed 

���r�als�c���ere�ce �a�ers rela�ed �� ����rma�i�� The�r� a�d ��di��
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����ect�  �at�ematic���

��o�e��������

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i��  
���i�eeri��

�rd �ear � 5�h �emes�er

�otal �o�r�e �re�it��

� T �

� � �

E�al�atio� �olic�
�i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

�o�r�e ��tcome� �     ���ecti�e��  T� s��d� c�m�le� varia�les� �heir ���c�i��s a�d �he�rems� s�ecial ���c�i��s a�d
�avele� �ra�s��rm�

�o�r�e ��tcome�� ���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� �e�ermi�e A�al��ic ���c�i��s �heir �arm��ic c�����a�es a�d �a�lace e��a�i���
���� �i��ere��ia�e a�d ���e�ra�e c�m�le� ���c�i��s a�d devel�� �he c��ce��s �� eleme��ar� 

���c�i��s i� c�m�le� d�mai��
���� ���a�d c�m�le� val�ed ���c�i��s i� �erms �� Ta�l�r� �a�ra�� series a�d �lassi�� 

si���lari�ies �� a c�m�le� ���c�i�� a�d calc�la�i�� �� resid�es�
���� �ear� a�d A��l� �essel a�d �e�e�dre ���c�i��s� A��l� �he c��ce�� �� �avele� 

�ra�s��rm as a ��� �arame�er �ra�s��rm a�d �se �he me�h�ds ��r �e�era�i�� �e� 
�avele�s�

Detail� of t�e ��lla����

���o� �artic�lar�

�� �omple� �aria�le�� A�al��ic ���c�i��s� �a�ch� �iema�� e��a�i��s� c�m�le� i��e�ra�i��� 
�auchy’s��unda�ental�theore����auchy’s�inte�ral�theore����auchy’s�ine�uality�and�
�iou�ille’s�theore��on�inte�ral��unction��Taylor’s�and��aurent’s�ex�ansions���eroes�and�
��les �� a�al��ic ���c�i��s� �esid�es a�d c�����r i��e�ra�i���

�� �pecial ���ctio��� ��l��i�� �� series� �e�e�dres ���c�i��s� ��dri��ess ��rm�la� �e�era�i�� 
�unctions��or��e�endres��olyno�ials�and�recurrence��or�ulae���essel’s��unctions��
�ecurrence��or�ulae�and��essel’s��unctions�o��inte�ral�order�

�� �a�elet �ra��form� ����i����s �avele� �ra�s��rm� �asic �r��er�ies �� �avele� �ra�s��rm� 
�iscre�e �avele� �ra�s��rm� �r�h���rmal �avele�s� m�l�i �es�l��i�� a�al�sis� ���s�r�c�i�� 
�� �r�h���rmal �avele�s� �a��chies �avele�s a�d al��ri�hms� �a�d limi�ed �avele�s� �alia� 
l�� �he�rem�

�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or

�� ��m�le� �aria�les � A��lica�i��s �� �� �h�rchill

2� The�r� �� ���c�i��s �� ��m�le� �aria�les �� �� ���s��



Departme�t of Electro�ic� � �omm��icatio� E��i�eeri��
�atio�al ���tit�te of �ec��olo��� �ri�a�ar�������

Page�|�����

����ect� �icr��r�cess�rs 
�a��

(��de�������)

�ear � �eme�ter�

�� Tech �lec�rical ���i�eeri��

�rd � 5�h �ear �emes�er

�otal �o�r�e �re�it� �

� T �

� � 2

E�al�atio� �olic�
���er�al Assessme��

(4� �ar�s)
��d�Term
(�� �ar�s)

�o�r�e ���ecti�e�  T� devel�� �r��rams �si�� ���5 i�s�r�c�i�� se�� ��ders�a�di�� �� �sa�e 

��  micr��r�cess�r as a� a���ma�ic c���r�ller� T� devel�� �r��rams ��r i��erac�i�� �e��ee� 

micr��r�cess�r a�d �eri�herals� ��ders�a�d �sa�e �� �����255�

�o�r�e ��tcome� ������
���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���
���� Assess a�d s�lve �asic �i�ar� ari�hme�ic ��era�i��s �si�� �he micr��r�cess�r�
���� A��l� ����led�e a�d dem��s�ra�e �r��rammi�� �r��icie�c� �si�� vari��s addressi�� 

m�des a�d da�a �ra�s�er i�s�r�c�i��s �� �he �ar�e� micr��r�cess�r�
���� �em��s�ra�e �se �� c��di�i��al �ra�ch a�d l��� i�s�r�c�i��s�
���� �em��s�ra�e �se �� l��ical i�s�r�c�i��s a�d �se �� call i�s�r�c�i��s ��r im�leme��i�� 

s�ac�s a�d s��r���i�es i� a �r��ram�

�i�t of E�perime�t��

�� �o� �ame of t�e e�perime�t

�� i) T� devel�� a �r��ram �� add ��� d���le ���e ��m�ers�

ii)T� devel�� a s��r���i�e �� add ��� �l�a�i�� ��i�� ��a��i�ies�

�� i)T� devel�� �r��ram �� m�l�i�l� ��� si��le ���e ��si��ed ��m�ers� �ivi�� a �� �i� �r�d�c� �

ii) T� devel�� s��r���i�e �hich �ill m�l�i�l� ��� ��si�ive �l�a�i�� ��i�� ��m�ers�

�� T� �ri�e �r��ram �� eval�a�e �� ����� �here ����� � � are � �i� �i�ar� ��m�ers�

�� T� �ri�e a �r��ram �� divide a 4 ���e ��m�er �� a���her 4 ���e ��m�er�

�� T� �ri�e a �r��ram �� divide a� � �i� ��m�er �� a���her � �i� ��m�er ���� a �rac�i��al ����ie�� 
�� �� �i��

�� �ri�e a �r��ram ��r addi�� �irs� � �a��ral ��m�ers a�d s��re �he res�l�s i� mem�r� l�ca�i�� ��

�� �ri�e a �r��ram �hich decreme��s a he� ��m�er s��red i� re�is�er �� The �r��ram sh��ld hal� 
�he� �he �r��ram re�is�er reads �er��

�� �ri�e a �r��ram �� i��r�d�ce a �ime dela� �� ��� ms �si�� �his �r��ram as a s��r���i�e dis�la� 

��m�ers �r�m ��� �� �A� �i�h �he a��ve calc�la�ed �ime dela� �e��ee� ever� �����m�ers�

�� � he� ��m�ers are s��red a� c��sec��ive mem�r� l�ca�i��s s�ar�i�� �r�m �� �i�d �he lar�es� 

��m�er a�d s��re i� a� l�ca�i�� ��

��� ���er�ace a dis�la� circ�i� �i�h �he micr��r�cess�r ei�her direc�l� �i�h �he ��s �r �� �si�� ��� 

��r�s� �ri�e a �r��ram �� �hich �he da�a s��red i� a �A� �a�le is dis�la�ed�
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��� T� desi�� a�d i��er�ace a circ�i� �� read da�a �r�m a� A�� c��ver�er� �si�� �he �255 A i� �he 
mem�r�

ma��ed ����
��� T� desi�� a�d i��er�ace a circ�i� �� c��ver� di�i�al da�a i��� a�al�� si��al �si�� �he �255 A i� 

�he mem�r� ma��ed ����

��� T� i��er�ace a �e���ard �i�h �he micr��r�cess�r �si�� �2�� chi� a�d �ra�s�er �he ������ �� �he 
�ri��er�

��� T� desi�� a circ�i� �� i��er�ace a mem�r� chi� �i�h micr��r�cess�r �i�h �ive� mem�r� ma��
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����ect� ���� �esi�� �a��

(��de�������)

�ear � �eme�ter�

�� Tech �lec�rical ���i�eeri��

�rd � 5�h �ear �emes�er

�otal �o�r�e �re�it� �

� T �

� � 2

E�al�atio� �olic�
���er�al Assessme��

(4� �ar�s)
��d�Term
(�� �ar�s)

�o�r�e ���ecti�e�  T� �amiliari�e �he s��de��s �i�h �he �rac�ical as�ec�s �� ��� device 

s�ch as i�s ��r�i��� charac�eris�ics� a��lica�i��� la���� �si�� ���l �ased s����are�

�o�r�e ��tcome� �      �o�r�e ��tcome��
����  c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� T� ��ders�a�d �he ��� m�del �arame�ers �si�� sim�la�i�� a�d a�al�sis �� �he ��� 
charac�eris�ics�

���� T� ��ders�a�d ���� �ased i�ver�er �si�� a ���l a�d a�al�sis �� �he rela�ed �arame�ers�
���� T� �e� �amiliari�ed �i�h �he ��era�i�� �� ri�� �scilla��rs a�d �he m�l�i�le�ers �
���� T� �e a�le �� im�leme�� �he la���� ��  ���� �ased i�ver�er a�d ���� �ased �a�es ��r 

de�ailed a�al�sis �� �heir �er��rma�ces�

�i�t of E�perime�t��

�� �o� �ame of t�e e�perime�t

�� �amiliari�a�i�� �i�h ��� m�del �arame�ers i� a circ�i� sim�la�i�� s����are

2� T� �l�� �he �ra�s�er charac�eris�ics a�d ������ charac�eris�ics �� a �����T

�� �im�la�i�� �� ���� ��ver�er �i�h di��ere�� l�ads�

4� �im�la�i�� �� ���� ��ver�er ��r di��ere�� �arame�ers �n� �� as a desi�� varia�le �

5� ���d� �� �he s�i�chi�� charac�eris�ics �� ���� ��ver�er a�d �i�d ��� ��ise mar�i�s�

�� T� desi�� a�d �l�� �he ������ charac�eris�ics �� a ��i�ver�er ri�� �scilla��r�

�� ���d� �� �he s�i�chi�� charac�eris�ics �� 2�i���� ���� �A������ �a�e�

�� �a���� desi�� �� a ���� ��ver�er �si�� a la���� desi�� ���l�

��
�a���� desi�� �� a 2�i���� ���� �A������ �a�e �si�� a la���� desi�� ���l a�d 

�heir c�m�aris���

���
T� desi�� a�d �l�� �he charac�eris�ics �� a 4�� di�i�al m�l�i�le�er �si�� �ass �ra�sis��r 

l��ic�
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����ect� �i�i�al 
��mm��ica�i�� �a��

(��de�������)

�ear � �eme�ter� �� Tech 
�lec�rical ���i�eeri��

�rd � 5�h �ear �emes�er

�otal �o�r�e �re�it� �

� T �
� � 2

E�al�atio� �olic�
���er�al Assessme��

(4� �ar�s)
��d�Term
(�� �ar�s)

�o�r�e ���ecti�e�  

T� �amiliari�e �he s��de��s �i�h �he ���dame��al c��ce��s �� T��� ��lse 

m�d�la�i��s� di�i�al m�d�la�i�� �ech�i��es� s��rce c�di�� �ech�i��es a�d �rr�r�c���r�l c�di�� 

�ech�i��es�

�o�r�e ��tcome� �� �o�r�e ��tcome��

���� s�ccess��l c�m� ���� c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� T� ��ders�a�d h�� a�al�� si��al are c��ver�ed �� di�i�al ��es via sam�li��� 

��a��i�a�i�� a�d vari��s ��lse c�ded m�d�la�i�� �ech�i��es�

���� T� �e a�le �� re�rese�� si��als as vec��rs i� vec��r s�ace a�d ��ders�a�d vari��s di�i�al 

m�d�la�i�� schemes� �heir m�d�la��r a�d dem�d�la��rs�

���� T� a�al��e a�d sim�la�e err�r �er��rma�ce �� vari��s di�i�al m�d�la�i�� schemes i� �he 

�rese�ce �� ��ise� 

���� T� �e� e���s�re �� rece�� �re�ds i� �he �ield �� �i�i�al ��mm��ica�i��

�i�t of E�perime�t��

�� �o� �ame of t�e e�perime�t

�� T� s��d� �he sam�li�� �he�rem a�d �� �l�� �ave��rms ��r di��ere�� sam�li�� ra�es�

2�
T� a�al��e a ��lse am�li��de m�d�la�i�� (�A�)� ��lse �id�h m�d�la�i�� (���) a�d 

��lse ��si�i�� m�d�la�i�� (���) m�d�la�i�� s�s�em a�d i��er�re� �he m�d�la�ed a�d 

dem�d�la�ed �ave��rms�

�� T� a�al��e a ��� s�s�em a�d i��er�re� �he m�d�la�ed a�d dem�d�la�ed �ave��rms�

4� T� a�al��e a �el�a m�d�la�i�� s�s�em a�d i��er�re� �he m�d�la�ed a�d dem�d�la�ed 

�ave��rms�

5� T� a�al��e Am�li��de �hi�� �e�i�� (A��) m�d�la�i�� s�s�em a�d i��er�re� �he 

m�d�la�ed a�d dem�d�la�ed �ave��rms�

�� T� a�al��e a �re��e�c� �hi�� �e�i�� (���) m�d�la�i�� s�s�em a�d i��er�re� �he 

m�d�la�ed a�d dem�d�la�ed �ave��rms�

�� T� a�al��e a �i�ar� �hase �hi�� �e�i�� (����) m�d�la�i�� s�s�em a�d i��er�re� �he 

m�d�la�ed a�d dem�d�la�ed �ave��rms

�� T� dem��s�ra�e Time �ivisi�� ��l�i�le�i�� a�d de�m�l�i�le�i�� �r�cess�
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����ect� A��e��a a�d
�ave �r��a�a�i��
(��de� ��T�5�)

�ear � �eme�ter� �� Tech
�lec�r��ics a�d ��mm��ica�i�� 
���i�eeri��
�rd �ear � ��h �emes�er

T��al ���rse �redi�s� 4

� T �
� � �

�val�a�i�� ��lic� �id Term �lass Assessme�� ��d Term
�� �� ��

���ecti�e�� T� ��ders�a�d �r��a�a�i�� �� �aves i� ��ided a�d ����ided media a�d �asic 
�he�r� �ehi�d �he A��e��a �he�r��

�o�r�e ��tcome��
���� T� ��ders�a�d �r��a�a�i�� �� �aves �hr���h Tra�smissi�� li�es
���� T� ��ders�a�d �he �r��a�a�i�� �� �aves �hr���h ����ided media �ar�ic�larl� �he �ree 
s�ace a�d a�m�s�here�
���� T� ��ders�a�d �he a��e��a �asics a�d �he�r� �ehi�d �� radia�i��s
���� T� have a� ��ders�a�di�� �� di��ere�� ���es �� a��e��as a�d �heir ��era�i��s�

Detail� of t�e ��lla����
� �� �ar�ic�lars
� Tra�smissi�� �i�es� Tra�smissi�� �i�e e��a�i��s a�d s�l��i��s� �harac�eris�ic 

im�eda�ce a�d �r��a�a�i�� c��s�a��� �e�lec�i�� a�d �ra�smissi�� c�e��icie��s� 
���� ��e� a�d sh�r� circ�i� li�es��heir �se as circ�i� eleme��s a� ���� �i�e 
im�eda�ce a�d admi��a�ce � �mi�h �har�� �m�eda�ce �a�chi��

2 �ave��ides a�d �avi�� �es��a��rs� Tra�sverse �lec�ric a�d Tra�sverse 
ma��e�ic �aves� �ave �r��a�a�i�� �hr���h rec�a���lar a�d circ�lar 
�ave��ides� ���er �ra�smissi�� a�d a��e��a�i�� i� �ave��ides� 
�lec�r�ma��e�ic �es��a��rs� �ec�a���lar � �irc�lar cavi�ies

� ��ri� �i�es� �r��a�a�i�� ���s�a��� �harac�eris�ic im�eda�ce a�d a��e��a�i�� 
charac�eris�ics �� s�ri� li�es a�d micr�s�ri�s�

4 �r��a�a�i�� �� �aves� �aves i� �ree s�ace� A��e��a�i��� A�s�r��i�� a�d 
��lari�a�i��� e��ec�s �� e�vir��me��� �r���d �ave �r��a�a�i��� s�� �ave 
�r��a�a�i��� s�ace �ave �r��a�a�i��� Tr����s�herical �r��a�a�i�� a�d ���ra�
�erres�rial �r��a�a�i��

5 �adia�i��� �e�arded ���e��ial a�d �lec�r�ma��e�ic �ield� �adia�i�� �r�m a sh�r� 
c�rre�� eleme��� �al� �ave di��le� �adia�i�� �esis�a�ce� ���ec� �� �r���d �� 
radia�i�� eleme��s

� A��e��as� �asic A��e��a �arame�ers� �adia�i�� �a��er�� �irec�ivi�� a�d 
A��e��a �ai�� �a�d�id�h a�d �eam��id�h� ��lari�a�i��� ��lded di��le a�d 
a��lica�i��s� A��e��a arra�s� �ara��lic re�lec��r� �r��er�ies a�d �eed 
mecha�ism� ��r� A��e��a� ���� A��e��a�

� �lec�r�ma��e�ic �aves a�d radia�i�� ��s�ems ��� ��rda� a�d �alma�
2 A��e��as a�d �ave �r��a�a�i�� �ra�ss
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����ect� �lec�r��ic �evices 
(��de� ��T�5�)

�ear � �eme�ter� �� Tech 
�lec�r��ics a�d ��mm��ica�i�� 
���i�eeri�� �rd �ear � ��h 
�emes�er

�otal �o�r�e �re�it�� �

� � �

� � �

E�al�atio� �olic� �i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� �o ���er�ta�� free electro� t�eor�� �a�� t�eor� of electro�ic co���ctio�� 

�emico���ctor p���ic� a�� optical �e�ice��
�o�r�e ��tcome��

��� ��ders�a�di�� �� �ree elec�r�� �he�r� a�d �a�d �he�r� �� elec�r��ic c��d�c�i���
��� ��ders�a�di�� �� semic��d�c��r �h�sics� mecha�ism �� char�e carrier �e�era�i���

�ra�s��r� a�d rec�m�i�a�i�� �he��me���
��� Ac��ire ����led�e �� c��s�r�c�i��� �asics �� ��era�i�� a�d �er��rma�ce a�al�sis ��

�he devices li�e ������c�i�� di�des� ��T� �����Ts�
��� ��ders�a�di�� �� �he �h�sics �� ���ical devices a�d mecha�isms li�e s�im�la�ed

emissi��� �h����de�ec�i��� �h����c��d�c�i���

Detail� of t�e ��lla����

�� �o� �artic�lar�
�� ��er�ie� of �ree Electro� ��eor�

2�
�a�� ��eor� of Electro�ic �o���ctio�� �r��i�� �e��� m�del� �l�c� �ave �rilli��
���es� e��ec�ive mass� de�si�� �� s�a�es � e�er�� disc���i��i��� elec�r�� a�d h�le
c��d�c�i���

��

�emico���ctor ����ic�� �ermi �irac dis�ri���i�� ���c�i��s� �ermi e�er�� a�d c���ac�
���e��ial� elec�r��ic c��d�c�ivi�� a�d mea�s �ree �ime� ���ri�sic a�d ���ri�sic 
semic��d�c��rs� �ree carrier c��ce��ra�i�� a�d �ermi level� d���r a�d acce���r s�a�es� 
deriva�i�� �� �ermi level� carrier c��ce��ra�i�� a�d m��ili��� sca��eri��
mecha�isms� semic��d�c��r ma�erials a�d �heir e�er�� �a�d s�r�c��res�

4� �ra��port a�� �ecom�i�atio� ��e�ome�o��

5�
����ic� of� �e�al semic��d�c��r c���ac�� ��� ���c�i�� di�des� �i��lar ���c�i�� 
�ra�sis��r� �h�ris��r� ���c�i�� �ield e��ec� �ra�sis��r� me�al i�s�la��r semic��d�c��r 
s�r�c��re� �����T�

��
�ptical De�ice�� ���c�i��� l�mi�esce�ce a�d e�er�� �a�d �a�� s����a�e��s
emissi�� a�d carrier li�e �ime ��r �a�d �� �a�d �ra�si�i��� s�im�la�ed emissi��� ��� 
���c�i�� laser� �h����de�ec�ive a�d �h��� c��d�c�ive devices�

�ecomme��e� �oo���
�� �lec�r��ic �r�cesses � �a�erials A�ar��� � �r��h�
�� ���dame��als �� ��lid���a�e �evices � �irc�i�s �arlev
�� ��lid ��a�e �lec�r��ic �evices �e� �� ��ree�ma�
�� ���dame��als �� �emic��d�c��r The�r� �� �a��
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����ect� ��m���er 
�r�a�i�a�i�� a�d 
Archi�ec��re 
(��de� ��T�52)

�ear � �eme�ter� �� Tech 
�lec�r��ics a�d ��mm��ica�i�� 
���i�eeri�� �rd �ear � ��h 
�emes�er

�otal �o�r�e �re�it�� �

� � �

� � �

E�al�atio� �olic� �i���erm �la�� ���e��me�t E����erm
�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� s��d� �he �asic s�r�c��re a�d �r�a�i�a�i�� �� c�m���er a�d i�s m�d�les� 
i�s�r�c�i�� e�ec��i��� �eri�heral devices� mem�ries a�d �r�a�i�a�i���

�o�r�e ��tcome��

��� T� �isc�ss �he �asic c��ce��s a�d s�r�c��re �� c�m���ers�
��� T� ���lai� di��ere�� ���es �� Addressi�� ��des�
��� T� ��ders�a�d �he �he�r� a�d archi�ec��re �� �e��ral �r�cessi�� ��i��
��� T� ��ders�a�d �he �r�a�i�a�i�� �� �em�r� a�d ������������ ��i�s� ���r�d�ce �he

c��ce��s �� �i�eli�i�� a�d �arallel �r�cessi���

Detail� of t�e ��lla����

�� �o� �artic�lar�
�� ���r�d�c�i�� �� c�m���er archi�ec��re a�d �r�a�i�a�i��� �asic s�r�c��re �� c�m���ers� 

��era�i��al c��ce��s� �er��rma�ce�

2�
��m���er �r�a�i�a�i�� a�d i�s�r�c�i�� c�cle c���r�l� �achi�e ��s�r�c�i��s � 
�r��rams� �em�r� l�ca�i�� � Addresses� ��s�r�c�i�� � ��s�r�c�i�� �e��e�ci��� 
addressi�� m�des� ��ac�s � ��e�es� ���r���i�es� Addi�i��al ��s�r�c�i��s a�d 
��c�di�� �� �achi�e ��s�r�c�i��s�

�� ��� �r�a�i�a�i��� ���dame��al c��ce��s� ��ec��i�� �� a c�m�le�e ��s�r�c�i��� 
��l�i�le ��s �r�a�i�a�i��� �ard�ired c���r�l� �icr��r��rammed c���r�l�

4� ��� devices a�d �r�a�i�a�i��� Accessi�� ��� devices� ���err���s� ��A� ��ses�
���er�ace �irc�i�s� ��a�dard ��� ���er�aces � ��m���er �eri�herals�

5�
T��es �� mem�ries a�d mem�r� �r�a�i�a�i��� �asic ���ce��s� �emic��d�c��r �A� 
Memories,�ROM’s�Cache�Memories,�performa�ce�Co�si�era�io�s, �ir��al �em�ries� 
�ec��dar� ���ra�e�

��
Ari�hme�ic addi�i�� � ����rac�i�� �� �i��ed ��m�ers� �esi�� �� �as� adders� 
��l�i�lica�i�� �� ��si�ive ��m�ers� �i��ed���era�d ��l�i�lica�i��� �as�
��l�i�lica�i��� ���e�er �ivisi��� �l�a�i�� ��i�� ��m�ers � ��era�i��s�

�� ���r�d�c�i�� �� �i�eli�i�� � �m�edded ��s�ems�

�ecomme��e� �oo���
�� ��m���er �r�a�i�a�i�� � Archi�ec��re �� �a��

2� ��m���er �r�a�i�a�i�� �amachar
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����ect� �a�a ��mm� � 
�e���r�i�� 
(��de� ��T�5�)

�ear � �eme�ter� �� Tech 
�lec�r��ics a�d ��mm��ica�i�� 
���i�eeri�� �rd �ear � ��h 
�emes�er

�otal �o�r�e �re�it�� �
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� � �

E�al�atio� �olic� �id�Term �lass Assessme�� ��d�Term
�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� s��d� �he �ech�i��es �� da�a c�mm��ica�i��� e�c�di�� a�d �r���c�ls� err�r
de�ec�i��� c�rrec�i��� m�l�i�le�i�� a�d ��ders�a�d �e���r� ����l��ies� r���i�� a�d s�i�chi�� 
�ech�i��es �� da�a �ra�smissi���
�o�r�e ��tcome��

��� ��ders�a�d ���dame��al �ri�ci�les �� c�m���er c�mm��ica�i�� i� da�a �e���r�s
a�d �he ���er�e��

��� ��ders�a�d �e���r� ����l��ies� m�l�i�le�i�� a�d vari��s err�r de�ec�i�� a�d
c�rrec�i�� �ech�i��es�

��� ��ders�a�d da�a e�c�di�� a�d rec���i�e �he di��ere�� i��er�e���r�i�� devices a�d
�heir ���c�i��s�

��� ��ders�a�d �he �ri�ci�les a�d �he r�le �� �r���c�ls i� �e���r�i���

Detail� of t�e ��lla����

���o� �artic�lar�
�� �a�a Tra�smissi��� da�a e�c�di��� di�i�al da�a c�mm��ica�i�� �ech�i��e
2� �rr�r de�ec�i�� a�d err�r c�rrec�i�� �ech�i��e� �a��re �� �ra�smissi�� err�rs� err�r 

de�ec�i�� c�des� err�r c�rrec�i�� c�des� re�ra�smissi�� �ech�i��es�
�� ��l�i�le�i�� a�d de�m�l�i�le�i�� �ech�i��es vi���� T��� ����
4� ���chr����s a�d as��chr����s c�mm��ica�i��s� carriers� �i� a�d �rame 

s��chr��i�a�i���
5� ��� re�ere�ce m�del�
�� ���r�d�c�i�� �� �ra�smissi�� media a�d �e���r� ����l��ies� �A�� �A�� �A��
�� �irc�i� s�i�chi��� messa�e s�i�chi�� a�d �ac�e� s�i�chi��� rela�ive adva��a�es a�d 

disadva��a�es�
�� ����i�� �ech�i��es� �l��di�� s�a�ic r���i��� ce��rali�ed r���i��� dis�ri���ed r���i���
�� ��l�i�le access scheme vi��� T��A� ���A� A���A� ���A �ech�i��es�
��� ���e�ra�ed services� di�i�al �e���r�� �r�ad�a�d �����
��� �i�� level �r���c�ls�

�ecomme��e� �oo��
�� �a�a ��mm��ica�i��s a�d ��m���er �e���r�i�� �� ��alli��s
2� �a�a ��mm��ica�i��s a�d ��m���er �e���r�i�� �ehr��� ��r���a�



Departme�t of Electro�ic� � �omm��icatio� E��i�eeri��
�atio�al ���tit�te of �ec��olo��� �ri�a�ar�������

Page�|�����

����ect� ���er 
�lec�r��ics 
(��de� ��T� ����)

�ear � �eme�ter� �� Tech 
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���i�eeri�� �rd �ear � ��h 
�emes�er
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E�al�atio� �olic� �id�Term �lass Assessme�� ��d�Term

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� ��ders�a�d �he ���dame��als �� ���er devices li�e di�des� �ra�sis��rs� 
Th�ris��rs� �hase c���r�l circ�i�s� c��ver�ers e�c�

�o�r�e ��tcome��

��� ���lai� �he �eed ��r ���er �lec�r��ics �evices a�d �irc�i�s a�d �heir �asic
��era�i���

��� A�al�sis �� drivi�� a�d c���r�l a�d �ri��eri�� circ�i�s ��r ���er �lec�r��ic c��ver�er�
��� A�al�sis �� A� �� �� c��ver�ers (�i��le �hase a�d �hree �hases� c���r�lled a�d 

��c���r�lled)� A�� ��l�a�e c���r�llers� �� �� �� c��ver�ers (ch���ers)� a�d si��le�
�hase ��� �� A�� c��ver�ers (��ver�ers) i� s��are �ave m�de�

��� ���rier a�al�sis a�d ����led�e �� ���er ��ali�� iss�es ass�cia�ed �i�h ���er
elec�r��ic circ�i�s�

Detail� of ��lla���

���o� �artic�lar�
�� �� ��tro��ctio� to ���ri�tor E��i�eeri���

��
�o�er Electro�ic De�ice�� �eav� c�rre�� a�d hi�h v�l�a�e s�lid s�a�e devices� ���er 
�io�es,�po�er��ra�sis�ors,��CR’s���riacs��iacs�a���o�her��h�ris�ors,��asic��heor���� 
��era�i�� a�d charac�eris�ics �� ���� �a�i��s� �r��ec�i��� series a�d �arallel ��era�i�� 
of��CRs���ri�i���circ�i�s,���O�s,�����,MO�����

�� �iri�� �irc�it�� �i�e c�mm��a�i�� �� ���s a�d ��rced c�mm��a�i�� �ech�i��es�

�� �i�e �omm�tate� �o��erter�� 2 ��lse� � ��lse� � ��lse a�d hi�her ��lse 
c���i��ra�i��s�

�� �� ��a�e �o�trol� ���e�ral c�cle c���r�l�
�� ��opper�� �ri�ci�le a�d �asic ch���er circ�i�s�
�� ���erter�� �eries �arallel a�d �rid�e i�ver�ers a�d v�l�a�e c���r�l�
�� �pplicatio� of ���ri�tor �ec��olo�� to Electric Dri�e��
�� De�i�� of tra��former�� p�l�e tra��former a�� �e�i�� of i���ctor��

�ecomme��e� �oo��
�� ���er �lec�r��ics �ashid
�� ���er �lec�r��ics �ed ��ha�
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E�al�atio� �olic� �i���erm� �la�� ���e��me�t E����erm

4� �ar�s �� �ar�s

���ecti�e�� �o �t��� t�e �e�i�� of �ario�� electro�ic circ�it� a�� ���tem� ��i�� a�tomatic 
�im�latio� tool��
�o�r�e ��tcome��

���� T� devel�� �he ��r�i�� ����led�e �� �ivad� ���l a�d a�� ��her elec�r��ic sim�la��r
availa�le�
���� T� devel�� �he ���� c�de ��r im�leme��i�� �he di�i�al circ�i�s�
���� T� im�leme�� c�m�i�a�i��al �r se��e��ial circ�i�s�
���� T� �es� �he hard�are (���A ��ards) �si�� �he im�leme��ed c�de�

Detail� of ��lla���

���o� �artic�lar�
�� �����
�� �AT�A�
�� A����
�� A�� ��her elec�r��ic sim�la��r availa�le
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E�al�atio� �olic� �id�Term� �lass Assessme�� ��d�Term

���ecti�e�� ���de��s are re��ired �� �e a �ar� �� i�d�s�rial �r�a�i�a�i�� a�d ��ders�a�d �he
im�leme��a�i�� �� �ech��l��� �here� The �rac�ical ����led�e �ai�ed is �� �e �rese��ed i� ��rm �� 

de�ailed re��r� �� ��r� e��erie�ce� The c��rse �ill �e eval�a�ed �� �asis �� viva a�d re��r��
�o�r�e ��tcome��

��� Ac��ai�� �hemselves �i�h �he esse��ial �rac�ical �as�s em�hasi�ed i� �heir
�r��essi��al s��d��

��� A�ili�� �� ide��i��� ��rm�la�e � m�del �r��lems � �i�d e��i�eeri�� s�l��i��s �ased
�� a s�s�ems a��r�ach�

��� �ear� �r��essi��al e�hics � ec���mic as�ec�s �� i�d�s�r��
��� �ear� i�d�s�rial se��i��s� �ai�i�� ha�ds��� e��erie�ce i� desi��i�� � ma���ac��ri���
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E�al�atio� �olic� �id�Term� �lass Assessme�� ��d�Term
4� �ar�s �� �ar�s

���ecti�e��
�o�r�e ��tcome��

���
���
���
���

Detail� of ��lla���
���o� �artic�lar�

�� T� ���ai� ��� �harac�eris�ics �� a� ����
T� ���ai� ��� �harac�eris�ics �� a Triac�

2� T� ���ai� �he ��a�ic �mi��er �harac�eris�ics �� a ��T�
�� T� s��d� �he �i�e�s��chr��i�ed ��T �ela�a�i�� �scilla��r as a �ri��eri�� a�e�� ��r a 

�h�ris��r a�d �l�� l�ad v�l�a�e �s� �iri�� a��le�

4�

T� s��d� vari��s �iri�� schemes �� a� ��� a�d dra� �he �races ��r vari��s 
�ave��rms� �esis�a�ce Tri��eri�� Tech�i��e�
��� Tri��eri�� Tech�i��e�
�i�ear �iri�� �cheme�
��verse ��si�e �iri�� �cheme�

5� T� s��d� a �i��le��hase �al���ave ���ver�er a�d �l�� ���rce v�l�a�e� ��ad v�l�a�e 
a�d l�ad c�rre�� ��r � a�d ��� l�ads�

�� T� s��d� a �i��le��hase �emi����ver�er a�d �l�� ���rce v�l�a�e� ���rce c�rre��� 
��ad v�l�a�e a�d l�ad c�rre�� ��r �� ��� a�d ����r ��ads�

�� T� s��d� a �i��le��hase ��ll����ver�er a�d �l�� ���rce v�l�a�e� ���rce c�rre���
��ad v�l�a�e a�d l�ad c�rre�� ��r �� ��� a�d ����r ��ads�

�� T� s��d� a Three��hase �emi����ver�er a�d �l�� ���rce v�l�a�e� ���rce c�rre��� 
��ad v�l�a�e a�d l�ad c�rre�� ��r �� ��� a�d ����r ��ads�

�� T� s��d� a Three��hase ��ll����ver�er a�d �l�� ���rce v�l�a�e� ���rce c�rre��� ��ad 
v�l�a�e a�d l�ad c�rre�� ��r �� ��� a�d ����r ��ads�

��� T� s��d� a �i��le��hase ��al ���ver�er �� ����r ��ad�
��� T� s��d� a ����� ��c� ���ver�er (��e� ���� �h���er) ��r �� ��� a�d �� ����r 

��ad a�d �l�� ��ad v�l�a�e �s� ���� �a�i��
�2� T� s��d� a �i��le��hase ��l�a�e ���rce ��ver�er �� � a�d ��� ��ads�
��� T� s��d� a Three��hase ��l�a�e ���rce ��ver�er �� � a�d ��� ��ads�
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����ect� ��l�imedia 
����rma�i�� ��s�ems

(��de� ��T� �5�)

�ear � �eme�ter�
�� Tech  �lec�r��ics � 
��mm��ica�i�� ���i�eeri��
�rd �ear � ��h �emes�er

�otal �o�r�e �re�it� �

� � �
� � �

E�al�atio� �olic� �i���erm �la�� 
���e��me�t

E����erm 

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� The c��rse is aimed �� �ive s��de��s e���s�re �� vari��s a�di�� ima�e a�d vide� 
s�a�dards s� �ha� �he s��de��s �ai� e����h s�ills �� ��ders�a�d a�d ha�dle m�l�imedia s�s�ems�
�o�r�e ��tcome� ������ ���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���
���� ��ders�a�d vari��s di�i�al a�di� s�a�dards a�d �heir ��ili�� i� �he �rac�ical s�s�ems�  
���� c�m�rehe�d vari��s ima�e da�a ��rma�s � �heir �rac�ical a��lica�i��s�
���� ha�dle vide� s�s�ems �sed i� �rac�ice�
���� ��ders�a�d vari��s da�a c�m�ressi�� s�a�dards �sed i� �rac�ice�
Detail� of t�e ��lla����
�� �o� �artic�lar�
� ���r�d�c�i��� ��l�imedia s�s�ems�  ��m���e��s � ���c�i��al �e��ireme��s a�d 

A��lica�i��s
��l�imedia �a�a Ac��isi�i�� a�d ��rma�s

2 �i�i�al A�di�� ����d di�i�i�a�i��� �e�rese��a�i��� Time ��mai� � Tra�s��rm 
��mai� �e�rese��a�i��� ��di�� ��r �i�i�al A�di� � ��lse c�de m�d�la�i�� � 
�i��ere��ial ��di�� Tech�i��es

� �ra�hics � �ma�e �a�a� �ra�hics� �ma�e �a�a T��es � �ma�e �a�a ��rma�s
��l��r ��dels i� �ma�es �� ���� ���� ����

4 ���dame��al �� �ide� �r�cessi��� T��es �� �ide� �i��als� ��m��si�e �ide� � ��
vide��
A�al�� a�d �i�i�al �ide� ��a�dards

5 ��l�imedia �a�a ��m�ressi���
��ssless ��m�ressi�� �� ��� �e���h ��di��� �aria�le �e���h ��di��
��ss� ��m�ressi�� �� �iscre�e ��si�e Tra�s��rm � �avele� Tra�s��rm 

�ecomme��e� �oo���
�� �o� �ame  of �oo� ��t�or ���li��er
� ���dame��als �� 

��l�imedia
�i� �e��ia�� �re�� 
�ar�� �i�� �ia��ch�a�

�ears�� �d�ca�i��

2 ��l�imedia ��s�ems a�d 
�esi��

�ra�a� � A�dlei�h a�d 
�ira� Tha�rar

�ears�� �d�ca�i��
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����ect� Adva�ced 
�icr��r�cess�rs
(��de� ��T�5�)

�ear � �eme�ter� �� Tech
�lec�r��ics a�d ��mm��ica�i�� 
���i�eeri��
�rd �ear � ��h �emes�er

�otal �o�r�e �re�it�� �

� T �
2 � �

E�al�atio� �olic� �id Term �lass Assessme�� ��d Term
�� �� ��

���ecti�e�� T� ma�e s��de��s �amiliar a���� di��ere�� ���es �� �r�cess�r�Archi�ec��res a�d 
i�d�ce i� �hem �he se�se �� i���isi�ive �hi��i�� a���� desi�� a�d im�leme��a�i�� iss�es rela�ed 
�� c�m���er �r�cess�rs�archi�ec��res �a�i�� ���� archi�ec��re as a� e�am�le�  
�o�r�e ��tcome��
���� ��m���er archi�ec��res� �heir si��i�ica�ce a�d di��ere�ce
���� �er��rma�ce meas�res �� �r�cess�rs a�d �heir eval�a�i��
���� �esi�� �� da�a �a�h ��r si��le c�cle ������2 im�leme��a�i�� a�d i��r�d�c�i�� �� 
m�l�ic�cle im�leme��a�i��
���� �er��rma�ce e�ha�ceme�� �� �he c�m���er s�s�em �si�� �i�eli�i�� a�d mem�r� 
ma�a�eme��
��lla��� Detail��
���� �ar�ic�lars
� �amiliari�a�i�� a�d im��r�a�ce �� ���� a�d ���� �r�cess�rs� �heir desi�� iss�es�

�ard�are a�d �����are i��erac�i�� i� ��m���ers
2 �er��rma�ce �� ��m���ers� ��ders�a�di�� a�d eval�a�i�� �� ��� �er��rma�ce�  

�ac��rs �sed ��r e�ha�ceme�� �� �er��rma�ce� �er��rma�ce �e�ch mar�s
� ���r�d�c�i�� �� ������2 a�d ������4 �r�cess�rs a�d �heir i�s�r�c�i�� 

��rma�s�addressi�� m�des�
�i��le ��cle �a�a �a�h im�leme��a�i�� �� ������2 a�d i��r�d�c�i�� �� m�l�i�a�h 
im�leme��a�i���

4 �er��rma�ce e�ha�ceme�� �� ������2 �si�� �i�eli�i��� �i�eli�e �a�ards a�d �he 
res�l��i�� �� �i�eli�e �a�ards

5 �em�r� hierarch� a�d �se �� mem�r� hierarch� ��r im�r�veme�� �� c�m���er 
�er��rma�ce� �ir��al mem�r� im��r�a�ce a�d im�leme��a�i�� i� �he c�m���er s�s�em� 
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����ect� ���� 
Tech��l���
(��de� ��T�5�)

�ear � �eme�ter� �� Tech
�lec�r��ics a�d ��mm��ica�i�� 
���i�eeri��
�rd �ear � ��h �emes�er

�otal �o�r�e �re�it�� �

� T �
2 � �

E�al�atio� �olic� �id Term �lass Assessme�� ��d Term
�� �� ��

���ecti�e�� T� i��r�d�ce s��de��s �i�h �he �asic c��ce��s �� ���� a�d ���� �he�r� a�d 
�ech��l���� �r�����d ��ders�a�di�� �� �he la�es� �a�rica�i�� �ech�i��es� �i�h em�hasis �� �he �l�ra 
dee� s��micr�� �ech��l��� a�d �heir iss�es a�d challe��es

�o�r�e ��tcome��
���� �evel�� �he c��ce�� �� cr�s�al �r���h a�d �a�er �re�ara�i���
���� �evel�� �he ����led�e �� vari��s �a�rica�i�� �r�cesses s�ch as ��i�a��� ��ida�i��� 
�i�h��ra�h� a�d ��chi���
���� ���d� �he me�h�d�l��� �� d��i�� i� de�ail a�d �r�cess �� me�alli�a�i���
���� A��l� �he c��ce�� �� �a�rica�i�� �r�cesses ��r �r�cess sim�la�i��� i��e�ra�i�� a�d 
��ders�a�di�� �� di��ere�� assem�l� a�d �ac�i�� �ech�i��es�

Detail� of ��lla����
�� �o� �artic�lar�

�

�r��tal �ro�t�� �afer �reparatio�� Epita�� a�� ��i�atio�
�lec�r��ic �rade �ilic��� ���chrals�i cr�s�al �r��i��� �ilic�� �ha�i��� �r�cessi�� 
c��sidera�i��� �a��r �hase ��i�a��� ��lec�lar �eam ��i�a��� �ilic�� �� ��s�la��rs� 
��i�a�ial �val�a�i��� �r���h �echa�ism a�d �i�e�ics� Thi� ��ides� ��ida�i�� 
Tech�i��es a�d ��s�ems� ��ide �r��er�ies� �edis�ri���i�� �� ���a��s a� i��er�ace� 
��ida�i�� �� ��l� �ilic��� ��ida�i�� i�d�ced �e�ec�s�

2

�it�o�rap�� a�� �elati�e �la�ma Etc�i��
���ical �i�h��ra�h�� �lec�r�� �i�h��ra�h�� ���a� �i�h��ra�h�� ��� �i�h��ra�h�� 
�lasma �r��er�ies� �ea��re �i�e c���r�l a�d A�is��r��ic ��ch mecha�ism� �ela�ive 
�lasma ��chi�� �ech�i��es a�d ���i�me��s

�

Depo�itio�� Diff��io�� �o� �mpla�tatio� a�� �etalli�atio�
�e��si�i�� �r�cess� ��l�silic��� �lasma assis�ed �e��si�i��� ��dels �� �i���si�� i� 
Solids,�Flick’s�one�dimensional�Diffusion�Equation�– A��mic �i���si�� �echa�ism –
�eas�reme�� �ech�i��es – �a��e �he�r�� �m�la�� e��i�me��� A��eali�� �hall�� 
���c�i�� – �i�h e�er�� im�la��a�i�� – �h�sical va���r de��si�i�� – �a��er�i���

4

���� �roce�� ��te�ratio� a�� �roce�� �im�latio�
��� im�la��a�i�� – �i���si�� a�d ��ida�i�� – ��i�a�� – �i�h��ra�h� – ��chi�� a�d 
�e��si�i��� ���� �� Tech��l��� – ���� �� Tech��l��� –��� �em�r� �� 
�ech��l��� � �i��lar �� Tech��l��� – �� �a�rica�i��� ���r�d�c�i�� �� �r�cess sim�la�i��

5

���em�l� �ec��i��e� a�� pac�a�i�� of ���� De�ice�
A�al��ical �eams – �eams ��ecime� i��erac�i��s � �hemical me�h�ds – �ac�a�e ���es 
– �a��i�� desi�� c��sidera�i�� – ���� assem�l� �ech��l��� – �ac�a�e �a�rica�i�� 
�ech��l����
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�ecomme��e� �oo���
�� ���� Tech��l��� �c�ra� �ill ��e

�� ���� Tech��l��� �c�ra� �ill �ha�� a�d ��e
�� �ilic�� ���� Tech��l���� ���dame��als� �rac�ice� a�d 

��deli�� �ears��
�l�mmer

� ���� �a�rica�i�� �ri�ci�les� �ilic�� a�d �alli�m 
Arse�ide �ile� ���de�� edi�i��

� � �a�dhi
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����ect� �e���r� 
����hesis
(��de� ��T�5�)

�ear � �eme�ter� �� Tech
�lec�r��ics a�d ��mm��ica�i�� 
���i�eeri��
�rd �ear � ��h �emes�er

T��al ���rse �redi�s� 4

� T �
2 � �

E�al�atio� �olic� �id Term �lass Assessme�� ��d Term
�� �� ��

���ecti�e�� T� i��r�d�ce s��de��s �i�h �he �asic c��ce��s �� �lec�ric �irc�i� desi�� �he�r� a�d 
�amiliari�e �hem h�� �� s���hesis �he circ�i�s �� �e� �ra�si�s as �ell as s�ead� s�a�e res���se �� �he 
�r���sed s�s�em �i�h em�hasis �� s���hesis i� �re��e�c� d�mai� �si�� di��ere�� �ech�i��es�

�o�r�e ��tcome��
��� ��m�rehe�sive ��ders�a�di�� �� s���hesi�i�� �ech�i��es ��r circ�i�s a�d s�s�ems

���
��ders�a�di�� �� ca�sali��� s�a�ili��� a�d reali�a�ili�� �he�r�� ��r�i�� ��l���mial� 
��si�ive real ���c�i��s

���
����hesis �r�ced�re ��r drivi�� ��i�� a�d �ra�s�er immi��a�ce ���c�i��s ��r ��� 
circ�i�s

���
����hesis a�d �il�er desi��� �ra�sie�� res���se� ma��i��de a�d �re��e�c� 
��rmali�a�i��� �re��e�c� �ra�s��rma�i��

Detail� of t�e ��lla����
�� �o �artic�lar�

�
��tro��ctio�� �re��e�c� d�mai� re�rese��a�i�� �� �e���r�s� �a�lace �ra�s��rms �� 
shi��ed ���c�i��s� �ra�sie�� � s�ead� res���se� Time d�mai� �ehavi�rs �r�m ��les a�d 
�er�s� ���v�l��i�� The�rem�

2
Net��������t�e������et��r� ��n�t��n�� I��e�an�e � ����ttan�e ��n�t��n� Tran��er 
��n�t��n�� �e�at��n���� �et�een tran��er an� ������e re���n�e� ���e� an� �er�� an� 
re�tr��t��n�� �et��r� ��n�t��n ��r t�� ter��na� �a�r net��r��

�
���e�� ���� �e����� ��n�����a� net��r� �n ter�� �� ���e� � �er��� �ea� ��a����t� 
��n��t��n ��r ���e�an�e ��nt�e��� �� �� � �� ��r���t�� �et��r� ��nt�e��� te��n���e� 
��r ��ter��na� net��r�� ���ter an� �a�er ��r���

4

���te��� ���t�e����� ��a������at��n �� ���ter�� ��ara�ter��t��� ���e�an�e an� 
�r��agat��n ��n�tant �� ��re rea�t��e net��r�� �a��er net��r�� T �e�t��n� IT �e�t��n� 
ter��nat�ng �a�� �e�t��n� �a�� �an�� an� �t�� �an��� �e��gn �� ��n�tant��� ���er��e� 
���ter�� �������te ���ter��

����e�te� �oo���

�� �e���r� ����hesis �a� �al�e��er�

�� �e���r� ����hesis ��� ��er
�� �e���r� A�al�sis � ����hesis �ra��li� � ���
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����ect� ���h�� �r��rammi��
(��de� ��T ���)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i��  
���i�eeri�� 
�rd �ear � 5�h �emes�er

�otal �o�r�e �re�it� �

� T �

2 � �

E�al�atio� �olic� �id�Term �lass Assessme�� ��d�Term

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� (�a�im�m 25 ��rds)�  The c��rse is desi��ed �� �r�vide �asic ����led�e �� ���h��� 
���h�� �r��rammi�� is i��e�ded ��r s����are e��i�eers� s�s�em a�al�s�s� �r��ram ma�a�ers a�d 
�ser s����r� �ers���el �h� �ish �� lear� �he ���h�� �r��rammi�� la���a�e�

�o�r�e ��tcome� ������
���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���
���� ��ders�a�d ���h�� s���a� a�d sema��ics a�d sel��ass�red i� �he �se �� ���h�� �l�� 

c���r�l a�d   ���c�i��s� 
���� �m�leme�� ���h�� �r��rams �si�� c�re da�a s�r�c��res li�e �is�s� �ic�i��aries a�d �se 

�e��lar ���ressi��s� 
���� �ear� �� a��r�ach real ��rld �r��lems as a �r��rammer� i�cl�di�� s�ills �ecessar� �� 

c���ri���e �� a �r�d�c�i�� devel��me�� �eam�
���� �ai� ���c�i��al ����led�e �� ���h��� ��� da�a�ases a�d �he ��a��� �rame��r��

Detail� of t�e ��lla����
���o� �artic�lar�

�� ��tro��ctio� to ��t�o��
�ha� is ���h�� a�d his��r� �� ���h��� ��i��e �ea��res �� ���h��� ���h���2 a�d ���h���� 
di��ere�ces� ��s�all ���h�� a�d ��vir��me�� �e���� �irs� ���h�� �r��ram� ���h�� 
�de��i�iers� �e���rds a�d ��de��a�i��� ��mme��s a�d d�c�me�� i��erl�de i� ���h��� 
��mma�d li�e ar��me��s� �e��i�� �ser ������ ���h�� �a�a T��es� �ha� are varia�les� 

�� �o�trol �tateme�t��
���h�� ��re ���ec�s a�d ���c�i��s� ��m�er a�d �a�hs � i��else� i��eli��else� �hile l���� ��r 

l���� �rea�� c���i��e� asser�� �ass� re��r�� 
�� �i�t� �a��e� � ��ple� i� ��t�o��

���r�d�c�i�� �� �is�s i� ���h��� ��re a���� �is�s� ��ders�a�di�� ��era��rs � �e�era��rs� 
��m�rehe�si��s a�d �am�da ���ressi��s� ��ders�a�di�� a�d �si�� �a��es� ��re A���� 
�a��es� �rdered �e�s �i�h ���les

�� ��p�t a�� ��tp�t i� ��t�o�� 
�eadi�� a�d �ri�i�� �e�� �iles� �ri�i�� Te�� �iles� A��e�di�� �� �iles a�d �halle��e� 
�ri�i�� �i�ar� �iles �a��all�� �si�� �ic�le �� �ri�e �i�ar� �iles

�� ��t�o� ��ilt i� f��ctio� a�� Data �cie�ce ��i�� ��t�o��  
���h�� �ser de�i�ed ���c�i��s� ���h�� �ac�a�es ���c�i��s� �e�i�i�� a�d calli�� ���c�i��� 
The a����m��s ���c�i��s� ����s a�d s�a�eme�� i� ���h��� ���h�� ��d�les � �ac�a�es� 
���r�d�c�i�� �� ��m��� �rea�i�� arra�s� ��de�i�� Arra�s� Arra� Tra�s��si�i��� ��iversal 
Arra� ���c�i��� Arra� �r�cessi��� Arra� ����� a�d ������

�� E�ceptio�� � ��t�o� �e��lar E�pre��io���
�rr�rs i� ���h��� ��m�ile�Time �rr�rs� ����ime �rr�rs� ���ical �rr�rs� �ha� is ��ce��i��� 
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Handling�an�exception,�try…�except…else����at�are�regular�expressions����e�matc��
���c�i��� The search ���c�i��� �a�chi�� vs searchi��� �earch a�d �e�lace� ���e�ded 
�e��lar ���ressi��s

�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or

�� ��yt�on�for�E�ery�ody��Exploring�Data��sing��yt�on���,��st�Edition,�
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�5� ��� ��) 
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��dia �v� ��d� �������� ������2�55���4 

�harles �ier�ach�
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����ect� ��merical A�al�sis 
� Tech�i��es  (��de� �AT 
���)

�ear � �eme�ter� �� Tech �lec�r��ics � 
��mm��ica�i�� ���i�eeri��
�rd �ear � ��h �emes�er

�otal �re�it� �

� � �

� � �
E�al�atio� �olic� �id�Term �lass Assessme�� ��d�Term

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� The ���ec�ive �� �his s���ec� is �� ma�e �he s��de��s a�are �� �he ��merical me�h�ds 
��r �he s�l��i�� �� scie��i�ic �r��lems �hich ca���� �e s�lved a�al��icall�� 

�o�r�e ��tcome� ������
���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���
���� �rr�r es�ima�e a�d ��lve al�e�raic a�d �ra�sce�de��al e��a�i��s �si�� ��merical 
�ech�i��es
���� ��l��i�� �� �im�l�a�e��s �i�ear Al�e�raic ���a�i��s
���� ���s�r�c�i�� �� ���er��la�i�� ��l���mial a�d �i�di�� i��ermedia�e val�e
���� ��lve �rdi�ar� di��ere��ial e��a�i��s �� ��merical �ech�i��es
���� A��l� ��merical �ech�i��es i� �lec�r��ics � ��mm��ica�i�� ���i�eeri�� �r��lems

Detail� of t�e ��lla����

�� �o� �artic�lar�

�� Error� i� ��merical �alc�latio����� lect�re��
�l�a�i��� ��i�� ��rm �� ��m�ers� ����d����� Al��ri�hm� ��a�ili��� �r��rammi�� err�rs� �rr�rs 
�� ��merical �es�l�s� �rr�r �r��a�a�i��� �asic err�r �ri�ci�le� ��ss �� si��i�ica�� di�i�s�

�� ��terpolatio����� lect�re��
Difference��a�le�and�its�usage����e�difference�operators��,��and�t�e�o�era��r �� ���er��la�i�� 
��r�ard� �ac��ard a�d �hi�� ��era��rs� �e��ral di��ere�ces � �ver�raging�operator�����elations�
�e��ee� �he ��era��rs� �heir rela�i��s � ��is�e�ce� ��i��e�ess �� i��er��la�i�� ��l���mial�  
�nterpolation��it��equal�inter�als���e�ton’s�ad�ancing�difference�formula���e�ton’s�
�ac��ard di��ere�ce ��rm�la� 
�nterpolation��it��unequal�inter�als���e�ton’s�di�ided�difference�formula���agrange’s�
i��er��la�i�� ��rm�la� �a�ss ��r�ard a�d �ac��ard i��er��la�i�� ��rm�la

�� ��merical �ol�tio� of al�e�raic a�� �ra��ce��e�tal E��atio��� �� lect�re��
�ra�hic �e�h�d� �e��la�Fast�met�od,��ol�ano’s��rocess�of��isection�of�inter�als,��e�ton�
�a�hs�� �e�h�d a�d i�s �e�me�rical si��i�ica�ce

�� ��merical ��te�ratio�� �� lect�re��
��merical ���e�ra�i��� �e�eral��uadrature�Formula,�Simpson’s����rd a�d ����h r�les� 
�eddle’s’�rule,���rape�oidal�rule���

�� ��merical �ol�tio� of or�i�ar� �iffere�tial e��atio����� lect�re��
�umerical�solution�of�ordinary�differential�equations,��icard’s�met�od���aylor’s�series�me�h�d� 
Euler’s�met�od,��unge��utta��et�od
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�ecomme��e� �oo���
�� �o �ame of �oo� ��t�or

�� ��merical �e�h�ds ��r �cie��is�s a�d ���i�eeri��� �ile� �as�er� 
��d �e� a�e i��er�a�i��al ���lishers� ��h �di�i��� 2���� ����� 
�������4��254� ����4��25���

���� �ai�� �� �� 
��e��ar � ���� �ai�

2 ���r�d�c��r� me�h�ds i� ��merical A�al�sis� 5�h �di�i��� �re��ice 
�all ��dia lear�i�� �v� ��d� ����� �����2��45�2�� �����2��45�2�

���� �as�r��

�� �leme��ar� ��merical A�al�sis� � �rd �di�i��� 2���� �ile� ��dia �v� 
��d� �������� ������54�42�4�

�e�dall �� A��i�s��� 
�a�

4 �leme��ar� ��merical A�al�sis A� al��ri�hmic a��r�ach� �c�ra��
�ill� ����� �������� ���������244��

�� �� ����e a�d �� de 
���r

5 �a�hema�ical ��merical A�al�sis� ����rd a�d ��� ���lishers� ��h

�di�i��� 2�2�� ����� �����2�4��5�5� �����2�4��5�5
���� �car��r���h
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����ect� �m�edded ��s�ems

(��de� ��T4��)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri�� 4�h �ear ��h semes�er

�otal �o�r�e �re�it�� �

� T �

2 � �

E�al�atio� �olic� �id��erm �lass assessme�� ��d��erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� �evel�� a� ��ders�a�di�� �� �he �ech��l��ies �ehi�d �he em�edded c�m���i�� 

s�s�ems� T� i��r�d�ce s��de��s �� �he desi�� iss�es �� em�edded s�s�ems� ��a�le s��de��s �� 

a�al��e a�d devel�� s����are �r��rams ��r em�edded s�s�ems�

�o�r�e ��tcome��

���
����led�e a���� �m�edded s�s�ems a�d i�s archi�ec��re �i�h �asic �� mem�r� 
��s�em a�d ��� ����s�s�em

���
T� a�al��e vari��s mem�r� devices a�d �heir charac�eris�ics �i�h c�m���e�� 
(�em�r� a�d ��� device) i��er�aci��

��� T� ��ders�a�d �r��rammi�� la���a�es a�d �asic c�m�ila�i�� �ech�i��es

���
T� ��ders�a�d �ea��res �� ��era�i�� s�s�em al��� �i�h real��ime mem�r� 
ma�a�eme�� a�d �e���r� ���dame��als

Detail� of ��lla����

���o �artic�lar�
�� ��tro��ctio�� �harac�eris�ics �� �m�eddi�� ��m���i�� A��lica�i��s� ���ce�� �� 

�eal �ime ��s�ems� �halle��es i� �m�edded ��s�em �esi��� �esi�� �r�cess�
�� Em�e��e� ���tem �rc�itect�re� ��s�r�c�i�� �e� Archi�ec��re � ���� a�d ���� 

i�s�r�c�i�� se� archi�ec��re� �asic �m�edded �r�cess�r��icr�c���r�ller Archi�ec��re� 
�em�r� ��s�em Archi�ec��re� ��� ����s�s�em� ����r�cess�rs a�d �ard�are 
Accelera��rs� �r�cess�r �er��rma�ce ��ha�ceme��� ��� ���er ���s�m��i���

�� De�i��i�� Em�e��e� �omp�ti�� �latform� �si�� ��� ��s� �em�r� �evices a�d 
�heir �harac�eris�ics – �A�� ���� ������ ������� �lash �em�r�� ��A�� 
��� �evices� ��m���e�� ���er�aci�� � �em�r� ���er�aci��� ��� �evice ���er�aci��� 
���er�aci�� �r���c�ls� �esi��i�� �i�h �r�cess�rs�

�� �ro�rammi�� Em�e��e� ���tem�� �r��ram �esi��� �r��rammi�� 
�a���a�es � �esired �a���a�e �harac�eris�ics� �se �� �i�h �evel �a���a�es� 
�r��rammi�� a�d �����ime ��vir��me��� �asic ��m�ila�i�� Tech�i��es� 
A�al�sis a�d ���imi�a�i�� �� � ��ec��i�� Time� ��er�� a�d ���er� �r��ram 
�i�e�

�� �perati�� ���tem� �asic �ea��res �� a� ��era�i�� ��s�em� �er�el �ea��res� 
�r�cesses a�d Threads� ����e�� ��i�chi��� �ched�li��� ���er��r�cess 
��mm��ica�i��� �eal��ime �em�r� �a�a�eme��� ���� �val�a�i�� a�d 
���imi�i�� ��era�i�� s�s�em �er��rma�ce� ���er ���imi�a�i�� ��ra�e�ies ��r 
�r�cesses�
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�� �et�or� ����ame�tal�� �a�ers a�d �r���c�ls� �is�ri���ed �m�edded Archi�ec��res� 
�leme��s �� �r���c�l �esi��� �i�h �evel �r���c�l �esi�� �a���a�es� �e���r� �ased 
�esi��� ���er�e����a�led ��s�ems� �ireless A��lica�i��s – �l�e����h�

�ecomme��e� �oo���

�� 

�o�

�oo� �ame ��t�or �ame

� �m�edded ��s�ems� Archi�ec��re� �r��rammi�� a�d 

�esi��

�a� ��mar

2 �m�edded ��s�em �esi��� A ��i�ied �ard�are�s����are 

���r�d�c�i��

�ra�� �ahid� T��� 

�ivar�is

� �r��rammi�� �m�edded ��s�ems i� � a�d � �� Michae���a�������ei���

4 �eal�Time ���ce��s ��r �m�edded ��s�ems �� �i a�d �� �a�
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����ect� �i�i�al �i��al 

�r�cessi��

(��de� ��T4�2)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri�� 4�h �ear ��h semes�er

�otal �o�r�e �re�it�� �

� T �

2 � �

E�al�atio� �olic� �id��erm �lass assessme�� ��d��erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� ac��ire ����led�e a�d �ec�me �amiliar �i�h vari��s ���es �� si��als� 2� 

si��als� di��ere�� ���es �� s�s�ems� �il�er desi�� � �� devel�� �he c��ce�� �� vari��s 

ma�hema�ical ���ls li�e ���rier �ra�s��rm� � �ra�s��rm� �i�i�e m�deli��� e�c�

�o�r�e ��tcome��

���
Th�r���h ��ders�a�di�� �� �he discre�e �ime si��als a�d s�s�ems a�d �he s�s�em 

�r��er�ies �ased �� ���rier a�al�sis� � �ra�s��rm� ��T

��� T� ��ders�a�d vari��s al��ri�hms a�d �heir c�m���a�i��al c�m�le�i�ies�

���
�esi��� im�leme��a�i�� a�d a�al�sis �� ��� a�d ��� �il�ers a�d �heir m�deli�� 

e��ec�s i� si��al �r�cessi���

��� ��ders�a�d �he archi�ec��re �� �i�i�al �i��al �r�cessi��

Detail� of ��lla����

���o
�

�artic�lar�

�� ��tro��ctio����iscre�e �ime si��als a�d s�s�ems �re��e�c� d�mai� re�rese��a�i��

��
�ra��form����� �ra�s��rm� �iscre�e ���rier �ra�s��rm� �iscre�e c�rrela�i�� a�d 
c�rrela��r� T�� dime�si��al si��als a�d s�s�ems a�d �heir �re��e�c� d�mai� 
re�rese��a�i��s� �iscre�e �il�er� �ra�s��rm� �as� ���rier �ra�s��rm

�� �l�orit�m�� � ��m���a�i��al c��sidera�i��� �l�es�ei� chir� – � �ra�s��rm Al��ri�hm�

�� �ilter�� � �i�i�al �il�ers� �e�rese��a�i��� ��rm reali�a�i��� �esi�� �� di�i�al �il�ers� 
s�eci�ica�i�� a�d desi�� �ech�i��es� ��� a�d ��� di�i�al �il�ers�

�� �i�i�e m�deli�� e��ec� i� di�i�al si��al �r�cessi�� a��lica�i��s�

�� ���r�d�c�i�� �� ��� �r�cess�rs�

�ecomme��e� �oo���

�� �i�i�al �i��al �r�cessi�� �r�a�is

�� �i�i�al �i��al �r�cessi�� �hi���d
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����ect� �ireless 

��mm��ica�i��

(��de� ��T4��)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri�� 4�h �ear ��h semes�er

�otal �o�r�e �re�it�� �

� T �

2 � �

E�al�atio� �olic� �id��erm �lass assessme�� ��d��erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� i��r�d�ce �asic cell�lar c��ce��s � �� devel�� �he ��ders�a�di�� �� �re��e�c� 

re�se� cell s�li��i��� shad��i��� �adi��� ��� s�a�dards� m��ili�� ma�a�eme�������5� ����� e�c�

�o�r�e ��tcome��

���
T� ��ders�a�d �asic c��ce��s �� �ireless c�mm��ica�i��� �er��rma�ce �arame�ers� 

��ise� s�ec�r�m a�d i��er�ere�ce limi�a�i��s�

���
T� ��ders�a�d cell�lar c�mm��ica�i�� �ri�ci�les a�d �er��rm �he a�al�sis �si�� �he 

c��ce��s �� �re��e�c� re�se� ha�d�ver a�d i��er�ere�ce ma�a�eme���

���
T� ��ders�a�d lar�e scale a�d small scale cha��el �r��a�a�i�� m�dels a�d ���ai� 

��a��i�a�ive res�l�s ��r li�� ��d�e�� ��� a�al�sis a�d di��ere�� diversi�� �ech�i��es�

���
T� lear� vari��s m�l�i�le access �ech�i��es� �er��rma�ce a�al�sis iss�es a�d �e� 

e���s�re �� rece�� �re�ds i� �ireless c�mm��ica�i���

Detail� of ��lla����

���o� �artic�lar�

�� ��tro��ctio�� �lassi�ica�i�� �� �ireless s�s�ems T��es �� �ervices� �e��ireme��s ��r 
�he services� �er��rma�ce �arame�ers i� �ireless c�mm��ica�i��s� ��l�i�a�h 
�r��a�a�i��� ��ec�r�m �imi�a�i��s� ��ise a�d ���er�ere�ce limi�ed s�s�ems� �c���mic 
c��sidera�i��s� ��a�dards

�� �ropa�atio� ��a��el�� �adi� �r��a�a�i�� �echa�isms (��ali�a�ive �rea�me��)� 
�r��a�a�i�� e��ec�s �i�h m��ile radi�� �ha��el �lassi�ica�i��� �i�� calc�la�i��s� 
�arr���a�d a�d �ide�a�d m�dels�

�� Di�er�it�� �iversi�� m�deli��� ��� �er��rma�ce �m�r�veme�� �i�h �iversi��� T��es �� 
�iversi�� – �re��e�c�� Time� ��ace

�� �ell�lar �omm��icatio�� ���r�d�c�i�� �� �ell�lar ��mm��ica�i��s� �re��e�c� re�se� 
�asic �he�r� �� cell la����� �ell�lar �r�cesses � �all �e���� �a�d�ver e�c�

�� ��ltiple �cce�� �c�eme�� ���A� T��A� ���A� a�d �a�d�m m�l�i�le accesses� 
��m�aris��� �er��rma�ce A�al�sis iss�es� a�d �esi���

�� �ece�t �re���� ���� ����� 4� � 5�� ����i�ive �adi�� �e���r� �� a chi��

�ecomme��e� �oo���

�� �ireless ��mm��ica�i��s A�dreas �� ��lisch�
�� �ireless ��mm��ica�i��s �ri�ci�les a�d �rac�ice �a��a��r��
�� �ireless ��mm��ica�i��s a�d �e���r�s ��alli��s�
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����ect� �lec�r��ic 

�eas�reme��s � 

��s�r�me��a�i��

(��de� ��T4�4)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri�� 4�h �ear ��h semes�er

�otal �o�r�e �re�it�� 
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E�al�atio� �olic� �id��erm �lass assessme�� ��d��erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� i��r�d�ce �he i�s�r�me��a�i�� s�s�em� �� �each �he c��s�r�c�i��� ��era�i�� �� 

vari��s �ra�sd�cers� se�s�rs� e�c� �� devel�� �he c��ce�� �� ���c�i�� �e�era��rs� �re��e�c� 

c����ers� da�a ac��isi�i�� s�s�ems� i��er�aci�� �� micr� c���r�llers a�d �asic ���� �ech�i��es�

�o�r�e ��tcome��

���� T� �amiliari�e �i�h meas�reme�� s�a�dards a�d s�s�ems �i�h �heir res���ses

���� T� �e� a de�ailed ��ders�a�di�� �� vari��s a�al�� me�ers

���� T� i��r�d�ce �ra�sd�cers� se�s�rs a�d ac��a��rs �sed i� meas�reme��s

���� T� ��ders�a�d �he ��r�i�� �� �ave �e�era��rs� a�al��ers a�d di�i�al me�ers a�d �� �e� 

����led�e a���� da�a ac��isi�i�� s�s�em a�d i��er�aci�� �i�h micr�c���r�llers

Detail� of ��lla����

���o� �artic�lar�
�� �ea��reme�t ���tem a�� �ta��ar��� ��s�r�me��a�i�� ��s�em a�d i�s classi�ica�i��� 

�rimar� a�d sec��dar� s�a�dards� ��a�dards �� vari��s elec�rical ��a��i�ies� ���� 
s�a�dards� ��a�ic a�d ���amic res���se� �rr�rs� a�d acc�rac� �� a� i�s�r�me��a�i�� 
s�s�em�

�� �ea��reme�t of �a�ic �arameter�� �alva��me�er a�d i�s �ri�ci�le� ��vi�� ��il� 

��vi�� ir�� me�ers� �r�e rms me�er� �rid�e meas�reme��s� � me�ers� �eas�reme�� �� 

��l�a�e� ��rre��� ���er� ��er��� �eas�reme�� �� �esis�a�ce� �a�aci�a�ce� 

��d�c�a�ce�

�� �ra����cer�� �e��or�� a�� �ct�ator�� Ac�ive a�d �assive� Tra�sd�cers ���es� 

�esis�ive� ��d�c�ive� ca�aci�ive� �ie��elec�ric� ���ical� �h��� di�des� �eas�reme�� �� 

�h�sical� �h�si�l��ical� A�d chemical ��a��i�ies� (Tem�era��re� ��� ��mi�esce�ce� 

�l��� �ress�re� T�r��e� ��eed� accelera�i��� ���a�i��� ��ress� ��rai�� e�c�)� �e�s�rs ��r 

h�s�ile e�vir��me��s� Ac��a��rs� �ela�s� ��le��ids� ��e��er m���rs�

�� �i��al �e�erator� a�� ��al��er�� ���c�i�� �e�era��rs� �� �i��al �e�era��r� 

��ee� �e�era��r� �re��e�c� s���hesi�er� �ave A�al��ers ��r A�di� a�d radi� 

�re��e�c� �aves� �eas�reme�� �� harm��ic dis��r�i��� ��ec�r�m a�al�sis� �� 

���er meas�reme���

�� Di�ital ���tr�me�tatio�� ��m�aris�� �� a�al�� a�d di�i�al �ech�i��es� �i�i�al 
v�l�me�er� �i�i�al m�l�ime�er� �re��e�c� c����er� �eas�reme�� �� �re��e�c� a�d 
�ime i��erval� e��e�si�� �� �re��e�c� ra��e� �eas�reme�� err�rs�

�� Data �c��i�itio� ���tem� ��m���e��s �� da�a ac��isi�i�� s�s�em� ���er�aci�� �� 

�ra�sd�cers� �i��le �ha��el a�d ��l�i�cha��el s�s�em� ��l�i�le�i��� i��er�aci�� 

�i�h micr� c���r�llers� ���� 4�� ��s� A���ma�ed da�a ac��isi�i���
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�� ���a�ce� topic�� �ir��al ��s�r�me��a�i��� ��� level meas�reme��s a�d ��ise 
re�ec�i��� ���� �ased meas�reme�� �ech�i��es� �eas�reme��s �si�� ����

�� �ea��reme�t ���tem a�� �ta��ar��� ��s�r�me��a�i�� ��s�em a�d i�s 

classi�ica�i��� �rimar� a�d sec��dar� s�a�dards� ��a�dards �� vari��s elec�rical 

��a��i�ies� ���� s�a�dards� ��a�ic a�d ���amic res���se� �rr�rs� a�d acc�rac� �� 

a� i�s�r�me��a�i�� s�s�em�

�ecomme��e� �oo���

�� Electro�ic �ea��reme�t� � �ooper
�� Electrical � Electro�ic �ea��reme�t� � � �a���e�
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����ect� �icr��ave 

���i�eeri��

(��de� ��T4�5)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri�� 4�h �ear ��h semes�er

�otal �o�r�e �re�it�� �

� T �

� � �

E�al�atio� �olic� �id��erm �lass assessme�� ��d��erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� ��ders�a�d �asics �� micr��ave c�mm��ica�i��� vari��s ac�ive a�d �assive 

devices� micr��ave am�li�iers a�d �scilla��rs�

�o�r�e ��tcome��

���
T� have ���d idea a���� micr��aves� micr��ave c�mm��ica�i�� a�d �ave 

�r��a�a�i�� �hr���h �ave��ides�

���
T� ��ders�a�d micr��ave cavi�ies� sca��eri�� �arame�ers a�d micr��ave �assive 

devices

���
T� �e a�le �� ��ders�a�d �he ��r�i�� a�d c��s�r�c�i�� �� vari��s Ac�ive micr��ave 

devices

���
T� have i��de��h ��ders�a�di�� a���� hi�h �re��e�c� semic��d�c��r ac�ive devices 

a�d �� �e a�le �� desi�� micr��ave am�li�iers a�d �scilla��r circ�i�s

Detail� of ��lla����

���o� �artic�lar�
�� ��tro��ctio� to �icro�a�e �omm��icatio�� �eed� Adva��a�es a�d a��lica�i�� �� 

micr��ave si��als�
�� �a�e��i�e� a�� �a�it� �e�o�ator�� Tra�sverse �lec�ric a�d Tra�sverse ma��e�ic 

�aves� �ave �r��a�a�i�� �hr���h rec�a���lar a�d circ�lar �ave��ides� ���er 
�ra�smissi�� a�d a��e��a�i�� i� �ave��ides� �lec�r�ma��e�ic �es��a��rs� �ec�a���lar 
� �irc�lar cavi�ies�

�� �icro�a�e �a��i�e De�ice�� �ca��eri�� �a�ri� (� �arame�er) re�rese��a�i�� �� m�l�i�
��r� �e���r�s� Tees� �irec�i��al ����ler� �irc�la��r a�d �s�la��r�

�� �icro�a�e �cti�e De�ice�� �imi�a�i��s �� c��ve��i��al vac��m ���es a� micr��ave 
�re��e�cies� �l�s�r��s� Traveli�� �ave ���e� �a��e�r��� �icr��ave �e�ec��rs� �i�ers�
�i��le e�ded a�d �ala�ced�

�� �i�� �re��e�c� De�ice�� ��� di�de� �arac��r di�de� T���el di�de� �ead di�de � 
���ATT� T�A�ATT a�d ���� di�de� �icr��ave ��i�ches

�� �icro�a�e �mplifier� a�� ��cillator�� �icr��ave Tra�sis��rs��i��lar a�d �ield 
���ec� Tra�sis��r �harac�eris�ics� �ai� a�d ��a�ili��� �icr��ave Am�li�ier desi��� 
���� a�d �ra�sis��r �scilla��rs�

�ecomme��e� �oo���

�� �icro�a�e De�ice� � �irc�it�� ��� �iao� �� �

�� �icro�a�e E��i�eeri��� �o�� �ile� Da�i� �o�ar

�� �o���atio�� for �icro�a�e E��i�eeri�� � E �olli�
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����ect� �re��r��ec� � 

�emi�ar

(��de� ���4��)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri�� 4�h �ear ��h semes�er

�otal �o�r�e �re�it�� �

� T �

� � 2

E�al�atio� �olic� �id��erm��lass assessme�� ��d�Term

4� ��

���ecti�e�� The mai� ���ec�ive �� �his c��rse is �� a��ai� s�ills ��r li�era��re s�rve�� �ri�i�� 

re��r�� �re�ari�� �rese��a�i��s a�d a�ral �rese��a�i�� �� Tech�ical s���ec�s�

�o�r�e ��tcome��

��� �evie� li�era��re �� a �ive� adva�ce ���ic rela�ed �� �he s�eci�ic s�ream�

��� ��mmari�e �he c��ce�� �� �he ch�se� ���ic s�s�ema�icall� a��er c��sidera�le s��d� �� 

�he c���e�� �r�m �rimar� as �ell as sec��dar� s��rces

��� �ear� a�d �rese�� �he s�r�c��re a�d ��rma� �� �ech�ical re��r�s as �er s�eci�ied ��rms

��� ���er�re� �ra�hs�res�l�s �� vari��s �i�ds a�d disc�ss �he c��ce�� a�d c��cl�si�� i� a� 

��e� semi�ar
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����ect� �m�edded ��s�ems 
�A�
(��de� ��� 4��)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i�� 
���i�eeri�� 4�h �ear ��h semes�er

�otal �o�r�e �re�it�� �

� T �

� � 2

E�al�atio� �olic� �id Term ��d Term

4� ��

���ecti�e�� T� i��r�d�ce �he �asics �r��rammi�� �� �icr�c���r�ller al��� �i�h i��er�aci�� �i�h 

di��ere�� real �ime m�d�les� 

�o�r�e ��tcome��

��� ����led�e a���� �r��rammi�� �� �icr�c���r�ller�

���
���er�aci�� �� �he �icr�c���r�ller �i�h vari��s m�d�les li�e ���� �eve� �e�me�� 
�is�la�� ���� �e��ad a�d A���

��� �se �� �� chi� m�d�les li�e �imers a�d i��err���s�

��� �m�leme��a�i�� �� serial c�mm��ica�i�� �si�� �icr�c���r�ller�

�i�t of E�perime�t� ����� �ro�rammi����

�� �ri�e a �r��ram ��r �er��rmi�� sim�le ari�hme�ic ��era�i��s� 
2� �ri�e a �r��ram ��r s��are �ave��rm �e�era�i��� �i�h di��ere�� �re��e�cies a�d d��� 

c�cles�
�� �ri�e a sim�le �r��ram ��r �lashi�� ���s �si�� s����are dela�s�
4� �ri�e a �r��ram ��r �lashi�� ���s �si�� �imers a�d i��err���s�
5� �ri�e a �r��ram ��r i��er�aci�� �eve� �e�me�� �is�la� �i�h ��5��
�� �ri�e a �r��ram ��r i��er�aci�� ��� �i�h ��5� a�d dis�la� messa�e �� ����
�� �ri�e a �r��ram ��r i��er�aci�� �e��ad �i�h ��5� a�d dis�la� �e��ad i���� �� ����
�� �ri�e a �r��ram ��r serial c�mm��ica�i�� �hr���h �A�T �si�� ��lli�� a�d i��err��� 

me�h�ds�
�� �ri�e a �r��ram ��r i��er�aci�� A�� ���4 �i�h ��5��
��� �ri�e a �r��ram �� i��er�ace se�s�r �� ��� ��r�s�
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����ect� ��A T��ls �� 

�a� (��de� ��� 4��)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i�� 
���i�eeri��

�rd �ear � ��h �emes�er

�otal �o�r�e �re�it� 
�

� T �

� � 2

E�al�atio� �olic�
�i��
�erm

�la�� 
���e��me�t

E����erm

�� �ar�s �� �ar�s

���ecti�e�� T� ��ders�a�d �he �se �� �AT�A� a�d �eril���A as la���a�es ��r 

im�leme��a�i�� �� m�dels ��r device a�d circ�i� sim�la�i��

�o�r�e ��tcome� ������

���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

����  �se �AT�A� as a la���a�e ��r sim�la�i�� device m�dels
����  �se �eril���A ��r device sim�la�i��
����  �m�leme�� a ����� �e�lis� �si�� �eril���A m�dels
����  �e� �amiliari�� �i�h ��d�s�r� ��a�dard ��m�ac� ��dels ��r �lec�r��ic �esi�� 
A���ma�i��

�i�t of E�perime�t��

�� �o� �artic�lar�

�� ��s�alla�i�� �� �AT�A� �i�h �he �asic i���rma�i�� �� �AT�A� ��r�s�ace a�d ��r�i�� 
direc��r��

�� �rea�i�� ma�rices a�d s�me sim�le ma�ri� ��era�i��s�

�� ��a�is�ics a�d ��r�i�� �i�h �asic �r��rams�

�� �AT�A� �r��rammi�� la���a�e�l���i�� a�d �ra�chi���

�� �ri�i�� �AT�A� ���c�i��s�

�� �ra�hics a�d �l���i��� 2� �ra�hs�

�� ���r�d�c�i�� �� �eril�� ��� �asics�

�� ��r�i�� �i�h �eril�� �������� ��r �����

�� �eril�� ����a�� �a�a ���e� ���dame��als�

��� ��r�i�� �i�h �eril�� ��r�c��re�
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����ect� �icr��ave 

���i�eeri�� �a�

(��de� ���4��)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri�� 4�h �ear ��h semes�er

�otal �o�r�e �re�it�� �

� T �

� � 2

E�al�atio� �olic� �i��term��la�� a��e��me�t E����erm

4� �ar�s �� �ar�s

���ecti�e�� The e��erime��al se���s are i��r�d�ced �� a�d �er��rmed �� �he s��de��s �� e�a�le 

�hem �� �ive ���imal �er��rma�ce i� �r��essi��al li�e�

�o�r�e ��tcome��

���� ���lai� a�d �er��rm �he �e�le� �l�s�r�� �harac�eris�ics �si�� �icr��ave �e�ch se�
���� ���lai� a�d �er��rm �he ���� di�de �harac�eris�ics �si�� �icr��ave �e�ch se���

���� �eas�re �he �re��e�c�� a��e��a�i��� ����� �m�eda�ce �si�� �l�s�r�� �e�ch �e���

��4� A�al��e vari��s charac�eris�ics �� micr��ave ���c�i��s a�d desi�� �� micr��ave 

c�mm��ica�i�� li��s

Detail� of ��lla����

���o� �artic�lar�

�� T� de�ermi�e �he charac�eris�ic im�eda�ce �� l�m�ed c��s�a�� dela� li�e�
�� T� s��d� �he v�l�a�e dis�ri���i�� al��� a l�m�ed c��s�a�� dela� li�e i� �he cases �he� i� 

is� (i) ��e� �irc�i�ed ii� �h�r� �irc�i�ed (ii) iii� Termi�a�ed i� �� a�d he�ce de�ermi�e 
a��e��a�i�� c��s�a��� �hase c��s�a��� �r��a�a�i�� c��s�a�� a�d �avele���h�

�� T� s��d� �he me�h�d �� meas�ri�� ���� a� �he i���� �� �he c�m���e�� ��der �es� 
�r ������� l�ad �he� (i) ������� a�d (ii) �������

�� T� se� �� a� ��� li�� �si�� micr��ave h�r� a��e��as a�d s��d� �he li�� �er��rma�ce 
��der di��ere�� ��s�r�c�i��s�

�� T� s��d� �he me�h�d �� eval�a�i�� �� a� ������� l�ad im�eda�ce �� meas�ri�� ���� 
a�d �he ��si�i�� �� v�l�a�e mi�im�m

�� i� T� s��d� �he charac�eris�ic �� �ave �r��a�a�i�� i� a �ave��ide �� s��d�i�� s�a�di�� 
�ave �a��er� a�d he�ce �� �l�� ���� dia�ram�
ii� T� veri�� rela�i��shi� �e��ee� ��ide �avele���h a�d �ree s�ace �avele���h

�� T� s��d� �he me�h�d �� meas�reme�� �� ���� a� �he i���� �� �he c�m���e�� ��der �es� 
(sa� ��ramidal h�r�) a�d he�ce �� de�ermi�e i�s i���� im�eda�ce�

�� T� meas�re �he �re��e�c� �� a micr��ave s��rce�

�� T� s��d� ���� �scilla��r as a s��rce �� micr��ave ���er a�d he�ce �� s��d��
i� ��� �harac�eris�ics
ii� ���er �re��e�c� charac�eris�ics

��� T� meas�re mai� li�e a�d a��iliar� li�e ���� �� a direc�i��al c���ler

��� T� s��d� �he �r��er�ies �� � a�d ���la�e �ave��ide �ee ���c�i��s a�d �� de�ermi�e 
is�la�i��s� c���li�� c�e��icie��s a�d i���� �����
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Electi�e ��

����ect� �adar 

��s�ems

(��de� ��T� 4��)

�ear � �eme�ter� �� Tech  

�lec�r��ics � ��mm��ica�i�� 

���i�eeri��

4�h �ear � ��h �emes�er

�otal �o�r�e �re�it� �

� � �

� � �

E�al�atio� �olic� �i���erm �la�� 

���e��me�t

E����erm 

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� The c��rse is aimed �� e���se s��de��s �� radar �ech�i��es ��r �ar�e� de�ec�i�� i� 

�rese�ce �� ��ise a�d cl���er� The c��rse �ill e�a�le s��de��s �� �ai� i�si�h� i��� �he emer�i�� 

a��lica�i��s �� radar �ech��l����

�o�r�e ��tcome� � ���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� ��ders�a�d �he radar ��era�i�� a�d i�s a��lica�i��s i� �rac�ice�    

��� � desi�� a radar si��al ��r a �ive�  �r��lem�

���� ch��se a s�i�a�le de�ec�i�� me�h�d ��r de�ec�i�� a �ar�e� i� �rese�ce �� ��ise a�d cl���er�  

���� ��ders�a�d �he �rac�i�� me�h�ds i� a radar s�s�em�

Detail� of t�e ��lla����

�� �o� �artic�lar�

�� ���r�d�c�i�� �� �adar ��s�ems�

�adar ���a�i��� �adar �r�ss sec�i��� Area a�d v�l�me Tar�e�s

�� �adar �i��als� �adar �i��al T��es a�d �heir �T� res���se�

�a�ched �il�er �es���se ��r s�a�i��ar� a�d m�vi�� �ar�e�s�  Am�i��i��  ���c�i�� 

��lse c�m�ressi�� �� �adar �i��als� �asic ���ce�� a�d c�m�ressi�� �ech�i��es�

�� �adar �e�ec�i��� �asic �e�ec�i�� �ri�ci�les� ���im�m decisi�� r�le� �e�ec�i�� 

cri�eria ��r di��ere�� �ar�e� m�dels�

�� �adar meas�reme��s� �a��e� ����ler �re��e�c� a�d a��le meas�reme��� 

���im�m �eceiver �esi��� �adar Trac�i��  

��� �mer�i�� Tre�ds i� �adar �ech��l����

�� �adar� Ac�ive �ca��ed Arra�s ��r �A�A�s�  �r�ad�a�d ��l�i���c�i�� �adar� 

�is�ri���ed A�er��re �adar ��s�ems� �se �� �i�h� �e�ec�i�� a�d �a��i��(���A�) 

se�s�rs i� �adar s�s�ems�

�ecomme��e� �oo���

�� �o� �ame  of �oo� ��t�or ���li��er

�� �adar �ri�ci�les �����ee�les �ile�

4� ���r�d�c�i�� �� �adar 

��s�ems� (��e)

�errill �� ���li�� Ta�a �� �ra� �ill
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����ect� ��s�em �esi�� 

(��de� ��T 4��)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i�� 
���i�eeri��
�rd �ear � ��h �emes�er

�otal �o�r�e �re�it� 
�

� T �

2 � �
E�al�atio� �olic� �i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� lear� �asic �ech�i��es ��r �he i��er�aci�� �e��ee� s�s�em c�m���e��s� me�a�

s�a�ili��� a�d �ech�i��es ��r ha�dli�� �hem� �� s��d� �a���� s�ra�e�ies a� �� a�d ��ard level ��r 

l�cal a�d �l��al si��als 

�o�r�e ��tcome�� ���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� ��ders�a�d �he ��s�em �ar�i�i��i�� �ech�i��es i� di��ere�� ��rms a�d ���er�aci�� i� 
li�ear a�d di�i�al s�s�ems�
���� �esi�� �i�i�e s�a�e machi�es� a�d im�leme�� s�a�e assi��me�� s�ra�e�ies�
���� �arr� ��� im�leme��a�i�� �� ��� al��ri�hms� a�d c�m�rehe�d si��al i��e�ri�� a�d 
hi�h s�eed �ehavi�r �� i��erc���ec�s�
���� �e� �amiliar �i�h �he �a���� s�ra�e�ies a� �� level�

Detail� of t�e ��lla����

���o� �artic�lar�

�� �o��le �� �asics �� s�s�em hard�are desi��� �ierarchical desi�� �si�� ����d��� a�d 
�����m��� me�h�d�l����

�� �o��le ��� ��s�em �ar�i�i��i�� �ech�i��es� i��er�aci�� �e��ee� s�s�em c�m���e��s� 
�a�dli�� m�l�i�le cl�c� d�mai�s� ���chr����s a�d as��chr����s desi�� s��les� 
���er�ace �e��ee� s��chr����s a�d as��chr����s �l�c�s� �e�a�s�a�ili�� a�d �ech�i��es 
��r ha�dli�� i�� ���er�aci�� li�ear a�d di�i�al s�s�ems� da�a c��versi�� circ�i�s�

�� �o��le ���� �esi�� �� �i�i�e s�a�e machi�es� s�a�e assi��me�� s�ra�e�ies� �esi�� a�d 
���imi�a�i�� �� �i�eli�ed s�a�es� �se �� da�a �l�� �ra�hs� �ri�ical �a�h a�al�sis� re�imi�� 
a�d sched�li�� s�ra�e�ies ��r �er��rma�ce e�ha�ceme��� �m�leme��a�i�� �� ��� 
al��ri�hms� �i��al i��e�ri�� a�d hi�h s�eed �ehavi�r �� i��erc���ec�s� ri��i��� cr�ss �al� 
a�d �r���d ����ce�

�� �o��le ��� �a���� s�ra�e�ies a� �� a�d ��ard level ��r l�cal a�d �l��al si��als� ���er 
s���l� dec���li���

�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or

�� ��s�em A�al�sis � �esi�� � � �ai�

�� ��der� ��s�ems A�al�sis a�d �esi�� �e��re� A� ����er

�� ��s�em A�al�sis � �esi��
�ilver a�d �ilver Addis�� 
�esle�� las� edi�i���

�� ��s�em A�al�sis � �esi�� �e��e�h �� �e�dall
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����ect� A�al�� 

���� �esi�� 

(��de� ��T 4�2)

�ear � �eme�ter� �� Tech �lec�r��ics 
� ��mm��ica�i�� ���i�eeri��
�rd �ear � ��h �emes�er

�otal �o�r�e �re�it� �

� T �

2 � �
E�al�atio� �olic� �i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s
���ecti�e�� As �he c��rse �i�le s���es�s� �he c��rse �ill �e s�eci�ic �� A�al�� ���� circ�i� 

im�leme��a�i��s� �� �ar�ic�lar� �he c��rse �ill ��c�s �� di��ere�� c���i��ra�i��s �� ���� a�al�� 

am�li�ier a�d di��ere�� di��ere��ial am�li�ier ����l��ies a�d �heir a�al�sis� The c��rse �ill als� 

c�ver v�l�a�e re�ere�ces a�d c�rre�� mirr�rs�

�o�r�e ��tcome��

���
T� desi�� a�d a�al��e �asic ���� Am�li�ier c���i��ra�i��s A�al�sis �si�� small 

si��al m�del� a�d �ar�e si��al A�al�sis �� Am�li�iers

��2
A�le �� a�al��e a�d desi�� a�al�� circ�i�s s�ch as �i��ere��ial Am�li�ier� ���A��� 

��rre�� mirr�rs� �iasi��� ��l�a�e re�ere�ces� �re��e�c� ����hesi�ers

���
A�ili�� �� a�al��e hi�h��re��e�c� res���se �� am�li�iers a�d s�a�ili�� c�m�e�sa�i�� ��r 

am�li�iers

��4�er��rma�ce A�al�sis a�d �esi�� �� ��l�is�a�e am�li�iers

� Detail� of ��lla����

�� �o� �artic�lar�

�
���r�d�c�i�� �� a�al�� ���� a�d mi�ed si��al iss�es i� ���� �ech��l��ies� 

�asic ��� m�dels� ����� ��dels a�d �re��e�c� de�e�de�� �arame�ers� 

2
�asic ��������� �ai� s�a�e� ��� ��� �� c���i��ra�i��s� cascade a�d 

casc�de circ�i�s� �re��e�c� res���se� s�a�ili�� 

� �i��ere��ial am�li�ier a�d ���A�� desi��� �re��e�c� res���se� s�a�ili��

4
��rre�� ���rces a�d ��l�a�e re�ere�ces� �re��e�c� ����hesi�ers� ��l�a�e 

����r�lled �scilla��rs a�d �hased l�c��l���

5 ��l�i s�a�e Am�li�iers

� ��ise iss�es i� Am�li�iers�

� ����e�te� �oo� �
�� �esi�� �� A�al�� ���� ���e�ra�ed �irc�i�s 

�c�ra� �ill
�eh�ad �a�avi

�� ���� A�al�� �irc�i� �esi��� ����rd ��iversi�� 

�ress
Alle� a�d ��l�er��

� ���� �irc�i� �esi��� �a����� a�d �im�la�i��� ��� �a�er� �i� a�d ���ce
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����ect�  Adva�ced ���er 

�lec�r��ics

(��de� ��T 4��)

�ear � �eme�ter� �� Tech 
�lec�r��ics a�d c�mm��ica�i�� 
���i�eeri��
4�h �ear ��� �emes�er

�otal �o�r�e �re�it� �

� T �

� � �

E�al�atio� �olic�
�i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

�o�r�e ��tcome� ������

���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� ��ders�a�d �hree �hase v�l�a�e s��rce a�d c�rre�� s��rce i�ver�ers a�d �heir m�d�la�i�� 

s�ra�e�ies�

���� ��ders�a�d �he ��era�i�� �� ����is�la�ed ����� ���ver�ers

���� ��ders�a�d �he ��era�i�� �� is�la�ed ����� c��ver�er�

���� �er��rm c�m�ara�ive assessme�� �� di��ere�� m�d�la�i�� �ech�i��es

���� ��ders�a�d �he a��lica�i��s �� ���er elec�r��ics i� a��lia�ces s�ch as ���er c��di�i��ers 

a�d ����

�e�ails �� s�lla��s

����� �ar�ic�lars

� ��it �� Three �hase ��l�a�e s��rce i�ver�ers i� s��are �ave m�de� �2� a�d ���de�ree 

m�des �� c��d�c�i��� Three �hase ��rre�� ���rce ���ver�er

2 ��it ���i��ere�� m�d�la�i�� s�ra�e�ies� �i�e ���� ��s�eresis ��rre�� ����r�l 

Tech�i��e� �elec�ive �arm��ic �limi�a�i��� ��ace �ec��r ��d�la�i���

� ��it �� ��� �s�la�ed ��� �� ��� c��ver�ers i� ��� a�d ���� ����dar� c��di�i��s� 

�����deal �ehavi�r� �esi�� �� �assives ��r� ��c�� ���s�� ��c�����s� a�d 

���c��ver�er circ�i�s�

4 ��it �� �s�la�ed ����� c��ver�ers� �l��ac� c��ver�er� ��r�ard c��ver�er� ��sh���ll 

c��ver�er� �al���rid�e c��ver�er a�d ��ll��rid�e c��ver�er

5 ��it �� ���er li�e dis��r�a�ces a�d �heir e��ec� �� e��i�me��� ���er c��di�i��ers� 

���li�e a�d ��li�e ���

�e�t �oo��

�� ���er �lec�r��ics �� �a�iel � �ar�� Ta�a �c �ra� �ill
2� ���er �lec�r��ics� ���ver�er� A��lica�i��s � �esi��� �� �� ��ha�� T��� ��dela�d � 

���� ����i�s� ��h� �ile� � ���s� ����
�� ���dame��als �� ���er �lec�r��ics� �ric�s�� a�d �acsim�vic

�efere�ce�

�� ���er �lec�r��ics� �evices� �rivers� A��lica�i��s� a�d �assive ��m���e��s �� �arr� 
�illiams

2� ��der� ���er �lec�r��ics a�d A� m���r �rives �� �imal �  ��se� �ears�� ���lishers�
�� �e�erred ���r�al�����ere�ce ���lica�i��s�
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����ect� �esi�� � A�al�sis 

�� Al��ri�hms

��o�e� ��� ����

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i�� 
���i�eeri��
�rd �ear � 5�h �emes�er

�otal �o�r�e �re�it� �
� T �
2 � �

E�al�atio� �olic� �i���erm �la�� ���e��me�t E����erm
�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� (�a�im�m 25 ��rds) This c��rse c�vers� �ri�ci�les �� al��ri�hm desi��� 

eleme��ar� a�al�sis �� al��ri�hms� a�d ���dame��al da�a s�r�c��res� The em�hasis is �� ch��si�� 

a��r��ria�e da�a s�r�c��res a�d desi��i�� c�rrec� a�d e��icie�� al��ri�hms �� ��era�e �� �hese da�a 

s�r�c��res� 

�o�r�e ��tcome� ������

���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� �ear� h�� �� a�al��e al��ri�hms a�d es�ima�e �heir ��rs��case a�d avera�e�case �ehavi�r 

(i� eas� cases)�

���� A�al��e �he as�m����ic �er��rma�ce �� al��ri�hms� �ri�e ri��r��s c�rrec��ess �r���s ��r 

al��ri�hms

���� Acc�s��med �� �he descri��i�� �� al��ri�hms i� ���h ���c�i��al a�d �r�ced�ral s��les�

���� �ear� h�� �� a��l� �heir �he�re�ical ����led�e i� �rac�ice (via �he �rac�ical c�m���e�� 

�� �he c��rse)�

Detail� of t�e ��lla����

���o� �artic�lar�
�� ��al��i� of �l�orit�m�� �l�orit�m De�i�� para�i�m�� moti�atio�� �evie� �� al��ri�hmic 

s�ra�e�ies� as�m����ic a�al�sis� ���er a�d l��er c�m�le�i�� ����ds� �de��i��i�� di��ere�ces 
am��� �es�� avera�e a�d ��rs� �ase �ehavi�rs� �i� �� li��le �� �me�a a�d �he�a ���a�i��s� 
��a�dard c�m�le�i�� classes� �m�irical meas�reme��s �� �er��rma�ce� Time a�d s�ace 
�rade����s i� al��ri�hms� A�al��i�� rec�rsive al��ri�hms �si�� rec�rre�ce rela�i��s�

�� Di�i�e � �o���er� ��r�c��re �� divide a�d c����er al��ri�hms� e�am�les� �i�ar� search� 
��ic� s�r�� a�al�sis �� divide a�d c����er r�� �ime rec�rre�ce rela�i��s� 
�ree�� �l�orit�m�� �vervie� �� �he �reed� �aradi�m� e�am�les �� e�ac� ���imi�a�i�� 
s�l��i�� (mi�im�m c�s� s�a��i�� �ree)� a��r��ima�e s�l��i�� (��a�sac� �r��lem)� si��le 
s��rcesh�r�es� �a�hs�

�� D��amic �ro�rammi��� �vervie�� di��ere�ce �e��ee� d��amic �r��rammi�� a�d divide 

a�d c����er� a��lica�i��s� sh�r�es� �a�h i� �ra�h� ma�ri� m�l�i�lica�i��� �ravelli�� sales�ers�� 

�r��lem� l���es� c�mm�� se��e�ce�

�� �rap� �l�orit�m�� �ra�hs a�d �heir �e�rese��a�i��s� �ra�h Traversal Tech�i��es� �read�h 

�irs� �earch (���) a�d �e��h �irs� �earch (���)� A��lica�i��s �� ��� a�d ���� �i�im�m 

Spanning�Trees�(MST),�Prim’s�an���r�s�a�’s�a�g�ri��ms���r�MST,���nne��e����mp�nen�s,�

�i��s�ra’s� ��g�ri��m� ��r� Sing�e� S��r�e� S��r�es�� Pa��s,� �ars�a��’s� ��g�ri��m� ��r� �in�ing�

Transi�i�e����s�re����a��rap�,�������’s���g�ri��m���r������airs �h�r�es� �a�hs �r��lem�
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�� �ac� �rac�i��� �vervie�� ����ee�s �r��lem a�d ��a�sac� �r��lem�

�ra�c� � �o���� �� searchi��� ����di��� ���� �ra�ch a�d ����d� A��lica�i��s� ��� 

��a�sac� �r��lem� Travelli�� sales�ers�� �r��lem�

�� �omp�tatio�al comple�it�� ��m�le�i�� meas�res� ��l���mial vs ������l���mial �ime 

c�m�le�i��� �� hard a�d �� c�m�le�e classes� ��am�les�

�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or
�� “Introduction�to�Algorithms”� ���� Th�mas �� ��rme�� �harles �� �eisers��� 

���ald �� �ives� a�d �li���rd ��ei�
2 ��a�a ��r�c��res a�d Al��ri�hm A�al�sis i� 

���”� 

�ar� Alle� �eiss Third �di�i��� �ears��
�d�ca�i��� 2���

� ����dame��als �� ��m���er Algorithms”� 

�eco�� E�itio�� ��i�er�itie� �re��� ����

�llis ��r��i��� �ar�a� �ah�i a�d 
�a����hevar �a�ase�ara��
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����ect�  ����� �o�ic a�� 

�e�ral �et�or��

��o�e� ��� ����

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i��  

���i�eeri��

4�h �ear � ���h �emes�er

�otal �o�r�e �re�it� 

�

� T �

2 � �

E�al�atio� �olic�
�i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e� The �ri�ci�le ���ec�ive �� �his c��rse is �� have a ����led�e �� ����� l��ic 

a�d �a��ral �e�ral �e���r�s a�d �here�� devel�� �he ar�i�icial �e�ral �e���r�s ��r s�lvi�� 

real li�e �r��lem

�re �re��i�ite� � 

���dame��al �� ��m���i�� Ass�med ����led�e� ����� c���r�l s�s�em is a c���r�l 
s�s�em �ased �� ����� l��ic�a ma�hema�ical s�s�em �ha� a�al��es a�al�� i���� val�es i� 

�erms �� l��ical varia�les �ha� �a�e �� c���i����s val�es �e��ee� � a�d �� i� c���ras� �� 
classical �r di�i�al l��ic� 

��������T������ �A��� ���T�� ������� 

A�T���T��� ����T�������

���T�A� ���T�����TAT��� 

�o�r�e ��tcome�

���� T� ��ders�a�d �he ����� l��ic s�s�ems

��2� T� s��d� �he �asic archi�ec��re �� �e�ral �e���r�s a�d a��lica�i��s

���� T� ��ders�a�d �he �asic �e�ral �e���r� ��era�i��s

��4� T� have ����led�e �� vari��s ���es �� �e�ral �e���r�s� �heir ��era�i��s a�d 

a��lica�i��s i� real li�e �r��lems�

Detail� of t�e ��lla����

���o� �artic�lar�

�� ���D��E����� �� ����� ������ �asic c��ce��s� ����� se� �he�r�� �asic 

c��ce�� �� cris� se�s a�d ����� se�s� c�m�leme��s� ��i��i��ersec�i��� c�m�i�a�i�� �� 

��era�i��� �e�eral a��re�a�i�� ��era�i��s� ����� rela�i��s�c�m�a�i�ili�� rela�i��s�

�rderi��s� m�r�hisms� ����� rela�i��al e��a�i��s������ se� a�d s�s�ems

�� A����T��T��� �� ����A� ��T������ Archi�ec��res� m��iva�i�� ��r �he 

devel��me�� �� �a��ral �e���r�s�ar�i�icial �e�ral �e���r�s��i�l��ical �e�ral �e���r�s�

area �� a��lica�i��s����ical Archi�ec��re�se��i�� �ei�h�s�c�mm�� ac�iva�i��s 

���c�i��s�asic lear�i�� r�les� �cc�ll�ch��i��s �e�r��� Archi�ec��re� al��ri�hm� 

a��lica�i��s�si��le la�er �e� ��r �a�e � �� � �a��er� classi�ica�i��� �iases a�d 
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�hresh�lds� li�ear se�ara�ili�� � �����srul�� al��ri�hm ��erce��r�� � ���ver�e�ce 

�he�rem��el�a r�le

�� �A��� ����A� ��T���� T���������� �ac� �r��a�a�i�� �e�ral �e��s�a�dard 

�ac� �r��a�a�i���archi�ec��re al��ri�hm� deriva�i�� �� lear�i�� r�les��m�er �� hidde� 

la�ers��ass�cia�ive a�d ��her �e�ral �e���r�s� he�r� ass�cia�ive mem�r� �e�ral �e�� 

a��� ass�cia�ive �e�� �idirec�i��al ass�cia�ive mem�r��a��lica�i��s�����ield �e�s�

��l��ma� machi�e 

�� �����T�T��� ����A� ��T������ �e�ral �e���r� �ased �� c�m�e�i�i��� �i�ed 

�ei�h� c�m�e�i�ive �e�s� ��h��e�sel� �r�a�i�i�� ma�s a�d a��lica�i��s�lear�i�� 

vec��r ��a��i�a�i���c����er �r��a�a�i�� �e�s a�d a��lica�i��s ada��ive res��a�ce 

�he�r�� �asic archi�ec��re a�d ��era�i���archi�ec��re� al��ri�hm� a��lica�i�� a�d 

a�al�sis �� A�T� � A�T2 

�� �����A� ����A� ��T����� � ����i�r�� a�d �e�c���i�r�� � Archi�ec��re� 

�rai�i�� al��ri�hm a�d a��lica�i�������� ass�cia�e mem�ries� ����� s�s�em 

archi�ec��re� c�m�aris�� �� ����� a�d �e�ral s�s�ems� 

�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or

�� ����� ��s�em � ����� l��ic T�� �lir�va�� �re��ice �all �� 
��dia� �irs� �di�i���

2 ���dame��al �� �e�ral �e���r� �a�re�ce ��sse��� �re��ice �all � 
�irs� �di�i���

�� ��ur�l�n�t�or���nd��u������st�m�� �ar� ��s���  �re��ice �all����4�

4 ���r�d�c�i�� �� �rti�ici�l�n�ur�l�s�st�ms�� ������rada� �aic� ���lica�i�� 
h��se��elhi ���4�
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����ect� �r��ec� �a��r
(��de� ���45�) 

�ear � �eme�ter� �� Tech       

�lec�r��ics a�d ��mm��ica�i�� 
���i�eeri��    4�h �ear � ��h �emes�er 

�otal �o�r�e �re�it�� �

� T � 

� � ��

E�al�atio� �olic� 
�id�Term �lass Assessme�� ��d�Term 

��� ��� ����

���ecti�e�� ���de��s �eed �� selec� a s�a�dard �r��ec� rela�ed �� elec�r��ics a�d

c�mm��ica�i��� The �r��ec� has �� �e ��r�a�le �� �e dem��s�ra�ed �rac�icall�� ���e�sive 

li�era��re revie� is �� �e carried ��� rela�ed �� �he �r��ec� a�d same is �� �e s��mi��ed i� ��rm �� a 

�hesis� �ela�ed �r��ec� �ill �e c�m�le�ed �i�h a ���er ��i�� �rese��a�i�� a�d viva�

�o�r�e ��tcome�� 
��� �de��i�� me�h�ds � ma�erials �� carr� e��erime��s � devel�� c�de� 
��2 �e�r�a�i�e �he �r�ced�re �i�h a c��cer� ��r s�cie��� e�vir��me�� a�d e�hics�
���     A�al��e a�d disc�ss �he res�l�s �� dra� valid c��cl�si��s� 
��4     �re�are a re��r� as �er rec�mme�ded ��rma� a�d de�e�d �he ��r�
��5    ���l�re �he ��ssi�ili�� �� ���lishi�� �a�er i� �eer revie�ed ���r�al�c���ere�ce

�r�ceedi��s�
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����ect� ���ical �i�er 
��mm��ica�i�� 
(��de� ��T45�) 

�ear � �emes�er� �� Tech �lec�r��ics a�d 
��mm��ica�i�� ���i�eeri��    

4�h �ear � ��h �emes�er 

T��al ���rse �redi�s� �

� T � 

2 � �

�val�a�i�� ��lic� 
�id�Term �lass Assessme�� ��d�Term 

�� �ar�s �� �ar�s �� �ar�s 
���ecti�e�� T� ma�e �he s��de��s a�are a���� �he �asic �he�r� a�d ��r�i�� �� vari��s s��s�s�ems �� 

���ical �i�re c�mm��ica�i�� s�s�ems� �heir desi�� a�d i��e�ra�i�� i��� a c�mm��ica�i�� se����

�o�r�e ��tcome�� 
���      �asic c��ce��s a���� ���ical �i�ers� �a� ���ics a�d �vervie� �� m�des� 

��2      �asic ����led�e a���� vari��s de�rada�i�� �he��me��� i�cl�di�� a��e��a�i��� sca��eri�� 

dis�ersi�� a�d �e�di�� i� ���ical �i�ers� 

���      T� ��ders�a�d c��ce��s rela�ed �� vari��s ���ical �i�er s��rces i�cl�di�� ��� a�d �A���� 

a�d �heir c���li�� �i�h ���ical �i�ers� T� ��ders�a�d ��era�i�� �� vari��s �i�er ���ical 

�eceivers i�cl�di�� ��� a�d A�� di�des�

��4     T� ��ders�a�d ��i�� �� ��i�� li�� c��sidera�i��s i�cl�di�� li�� ���er ��d�e�s a�d rise �ime 

��d�e�s� T� ��ders�a�d ��era�i��al �ri�ci�les �� ���� ��li��� a�d a�al��e ��ise e��ec�s

�� s�s�em �er��rma�ce i�cl�di�� ���A� ����e�� ��� �e���r�s�

Detail� of t�e ��lla����

���o� �artic�lar�
�� �����D������ �� ������� ���E��� �v�l��i�� �� �i�er ���ic s�s�em� �leme�� �� a� ���ical

�i�er Tra�smissi�� li��� �a� ���ics����ical �i�er ��des a�d ����i��ra�i��s ���de �he�r� �� �irc�lar
�ave ��ides� �vervie� �� ��des��e� ��dal c��ce��s� �i�earl� ��lari�ed ��des � �i��le ��de 
�i�ers��raded ��de��i�er s�r�c��re�

�� ������ DE���D����� ������� ���E��� A��e��a�i�� � A�s�r��i�� l�sses� �ca��eri�� l�sses�
�e�di�� ��sses� ��re a�d �laddi�� l�sses� �i��al �is��r�i�� i� ���ical �ave ��ides�����rma�i��
�a�aci�� de�ermi�a�i�� � �r��� �ela���a�erial �is�ersi��� �ave ��ide �is�ersi��� �i��al dis��r�i�� i� 
�� �i�ers���lari�a�i����de dis�ersi��� ���erm�dal dis�ersi��� ��lse �r�ade�i�� i� �� �i�ers���de 
����li�� ��esi�� ���imi�a�i�� ���� �i�ers��� �r��ile a�d c������ �avele���h�

�� ���E� ������� �����E� ��D ��������� �irec� a�d i�direc� �a�d �a� ma�erials����
s�r�c��res ��i�h� s��rce ma�erials � ��a���m e��icie�c� a�d ��� ���er� ��d�la�i�� �� a ���� lasers 
�i�des���des a�dThresh�ld c��di�i�� ��a�e e��a�i��s ����er�al ��a���m e��icie�c� ��es��a�� 
�re��e�cies ��aser �i�des� Tem�era��re e��ec�s� ���r�d�c�i�� �� ��a���m laser� �i�er am�li�iers� ���er
�a��chi�� a�d c���li��� �e�ci�� schemes� �i�re� �� � �i�re ��i��s� �i�re s�lici���

�� ���E� ������� �E�E��E��� ��� a�d A�� di�des ��h��� de�ec��r ��ise� ���� �e�ec��r �es���se
�ime� Avala�che ��l�i�lica�i�� ��ise ���m�aris�� �� �h��� de�ec��rs ����dame��al �eceiver ��era�i�� �
�ream�li�iers� �rr�r ���rces ��eceiver ����i��ra�i�� ��r��a�ili�� �� �rr�r � ��a���m�imi��

�� D������ ������������ ����E�� ��i��������i�� li��s ��s�em c��sidera�i��s ��i�� ���er 
��d�e� ��ise� �ime ��d�e� ���ise ���ec�s �� ��s�em �er��rma�ce���era�i��al �ri�ci�les �� ����
��li���s��r�i�m�d��ed Am�li�iers� �asic �� c��ce��s �� ����T���� �e���r��

�ecomme��e� �oo��

�� ���ical �i�er ��mm��ica�i�� �� �erd �eiser

�� ���ical ��mm��ica�i��� �ri�ci�les a�d �rac�ice �� ���e�i�r



Departme�t of Electro�ic� � �omm��icatio� E��i�eeri��
�atio�al ���tit�te of �ec��olo��� �ri�a�ar�������

Page�|�8���
�

����ect� ��m���er ��e���r� 
�ec�ri�� (��de� ��T452) 

�ear � �eme�ter� �� Tech       
�lec�r��ics a�d ��mm��ica�i�� 

���i�eeri��  
4�h �ear � ��h �emes�er 

�otal �o�r�e �re�it�� �

� T � 

2 � �

E�al�atio� �olic� 
�id�Term �lass Assessme�� ��d�Term 

�� �ar�s �� �ar�s �� �ar�s 

���ecti�e�� T� devel�� a� ��ders�a�di�� �� sec�ri�� �� c�m���er �e���r�s�vari��s ci�her 

�ech�i��es� ���lic �e� cr�����ra�h�� a��he��ica�i��� vir��al �riva�e �e���r�s� �ire�alls�

�o�r�e ��tcome�� 
��� �evel�� c��ce�� �� sec�ri�� �eeded i� c�mm��ica�i�� �� da�a �hr���h c�m���ers a�d 

�e���r�s al��� �i�h vari��s ��ssi�le a��ac�s
��2 ��ders�a�d vari��s e�cr���i�� mecha�isms ��r sec�re �ra�smissi�� �� da�a a�d 

ma�a�eme�� �� �e� re��ired ��r e�cr���i��
���     ��ders�a�d a��he��ica�i�� re��ireme��s a�d s��d� vari��s a��he��ica�i�� mecha�isms 
��4     ��ders�a�d �e���r� sec�ri�� c��ce��s a�d s��d� di��ere�� �e� sec�ri�� mecha�isms

Detail� of t�e ��lla����

���o� �artic�lar�

�� ��tro��ctio�� �eed �� sec�ri��� �ec�ri�� a��ac�s� services a�d mecha�isms� �e���r� sec�ri���
��del�

�� ��mmetric �ip�er�� ���s�i���i�� a�d �ra�s��si�i�� �ech�i��es� �l�c� ci�her �ri�ci�les a�d
��des �� ��era�i�� ���� Tri�le ���� ��ream �i�hers a�d ��4�

�� ���lic �e� �r�pto�rap��� �eed a�d �ri�ci�les �� ���lic �e� cr����s�s�ems� ��A 
Al��ri�hm� �e�� �is�ri���i�� a�d ma�a�eme��� �i��ie��ellma� �e� ��cha��e� �i�i�al

�� ��t�e�ticatio�� A��he��ica�i�� �e��ireme��s� �essa�e A��he��ica�i�� ��des� �ashes� 
��5a�d ��A� �ser A��he��ica�i��� �ass��rd� �er�i�ica�e �ased a�d �i�me�ric 

�� �et�or� �ec�rit�� �ire�alls� �� �ec�ri��� �ir��al �riva�e �e���r�s a�d ���r�si�� 
�e�ec�i��� �e� �ec�ri������ a�d T���

����e�te� �oo���

�� �r�pto�rap�� a�� �et�or� �ec�rit�� ��� �illiam �talli��

�� �r�pto�rap�� a�� �et�or� �ec�rit�� �c �ra� �ill �t�l �a�ate

�� �r�pto�rap�� a�� �et�or� �ec�rit�� ��� �� �oro��a�
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����ect� ��d�s�rial �r�a�i�a�i�� 
� �a�a�eme�� (��de� ���4) 

�ear � �eme�ter� �� Tech       
�lec�r��ics a�d ��mm��ica�i�� 

���i�eeri��    
4�h �ear � ��h �emes�er 

T��al ���rse �redi�s� 4

� T � 

� � �

E�al�atio� �olic� 
�id�Term �lass Assessme�� ��d�Term 

�� �ar�s �� �ar�s �� �ar�s 

���ecti�e�� The e��erime��al se���s are i��r�d�ced �� a�d �er��rmed �� �he s��de��s �� e�a�le

�hem �� �ive ���imal �er��rma�ce i� �r��essi��al li�e�

�o�r�e ��tcome�� 
��� �evel�� �he a�ili�� �� e��lai� ec���mic �erms a�d c��ce��s� ��ders�a�d a�d e��lai� �he 
���c�i�� �� mar�e�� i�s ���es a�d de�ermi�a�i�� �� �rice ��der vari��s c�m�e�e�cies�
��� �em��s�ra�e �he a�ili�� �� em�l�� �he ec���mic �a� �� �hi��i�� li�e a��lica�i�� �� 
mar�i�al a�al�sis� �se �� �e�e�i��c�s� a�al�sis� ��ili�� a�d dema�d ��recas�i�� �ech�i��es�
��� �rac�ice �he �r�cess �� ma�a�eme���s ���r ���c�i��s� �la��i��� �r�a�i�i��� direc�i�� a�d 
c���r�lli�� �� ma�e a� a��r��ria�e s�a��i�� decisi�� �hich i�cl�des recr�i�me�� a�d selec�i�� 
desi��� im�leme�� a�d eval�a�e �rai�i�� �r��rammes�
��� ��ders�a�d��n�org�ni��tion�s�ch�r�ct�ristics a�d h�� �he� mi�h� im�ac� �� ma�a�eme�� 
�rac�ices a�d a�al��e ���h ��ali�a�ive a�d ��a��i�a�ive i���rma�i�� �� is�la�e iss�es a�d 
��rm�la�e �es� c���r�l me�h�ds�
Detail� of t�e ��lla����

���o� �artic�lar�

�� ��d�s�r�� mea�i�� �� ��d�s�riali�a�i��� ��d�s�rial rev�l��i��� �eed �r��lems a�d �r�s�ec�s ��
��d�s�rial cha��e i� �he devel��i��c����ries�

�� ��d�s�rial �v�l��i�� i� ��dia� �����all �� earl� i�d�s�ries� ev�l��i�� �� m�der� i�d�s�r�� e��ec�s
�� �ar�i�i��� i�d�s�rial ��lic� a�d �r��ress a��er i�de�e�de�ce�

�� ��rms  ��  ��d�s�rial  �r�a�i�a�i���  a)  �i��le  �r��rie��rshi�  �)  �ar��ershi�  c)  ��i��  ���c�
c�m�a�ies

�� �r���h �� ��d�s�r� a�d �a�a�eme�� �ea�i�� �� i�d�s�rial ma�a�eme��� ���c�i��s 
a�d ���ls �� ma�a�eme��� �r���h �� ma�a�eme�� c��ce��s�

�� ���ec�ives �� ��d�s�rial �a�a�eme��� �e�i�i�� ma�a�eme�� ���ec�ives� ma�a�erial ac�ivi�� a�d 
���ec�ives� �es�s �� ma�a�eme�� �� ���ec�ives� �rimar�� sec��dar� �ers��al a�d s�cial ���ec�ives
�� ma�a�eme���

�� �a�a�eme�� �r�a�i�a�i��� �ari��s ��rms �� �r�a�i�a�i�� �� de�ar�me��ali�a�i�� li�e s�a���
���c�i��al a�d c�mmi��ee �r�a�i�a�i��� ��rmal a�d ��� ��rmal �r�a�i�a�i���

�� �a�a�eme�� a�d A��h�ri��� �ecisi�� �a�i�� i� �a�a�eme��

�� �eadershi�� �e�i�i�i��� Trai�s� i���r� �rai�s� ac��ired �rai�s� a�al��icale�c�
�� �ar�e�i�� �� ��d�s�rial �r�d�c�s a�d �he �ales �a�a�er�
��� �ers��al �a�a�eme��� �ece�� cha��es i� �ers��al ma�a�eme�� ���c�i�� �� �ers��al

de�ar�me��s� sec�i��s� �rai�i�� a�d �laceme�� ��her ���c�i��s �� �ers��al de�ar�me���
����e�te� �oo���

�� �ri�ci�les �� �a�a�eme�� �� �� Terr�

�� ��d�s�rial �r�a�i�a�i�� � �a�a�eme�� Tara �ha�d
�� ��si�ess �r�a�i�a�i�� � �a�a�eme�� �� �� ��c�la
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����ect� ���ical �i�er 
��mm��ica�i�� �a� 
(��de� ���454) 

�ear � �emes�er� �� Tech       
�lec�r��ics a�d 

��mm��ica�i�� ���i�eeri��    
4�h �ear � ��h �emes�er 

T��al ���rse �redi�s� �

� T �

� � 2

E�al�atio� �olic� 
�id�Term �lass Assessme�� ��d�Term 

�ar�s �ar�s �ar�s 

���ecti�e�� T� ��ders�a�d �asic c��ce��s a���� ���ical �i�ers a�d ra� ���ics� T� ��ders�a�d 

c��ce��s rela�ed �� vari��s ���ical �i�er s��rces i�cl�di�� ��� a�d �A���� a�d �heir c���li�� 

�i�h ���ical �i�ers�

�o�r�e ��tcome�� 
��� �asic c��ce��s a���� ���ical �i�ers� �a� ���ics a�d �vervie� �� m�des�
��2 �asic ����led�e a���� vari��s de�rada�i�� �he��me��� i�cl�di�� a��e��a�i��� 

sca��eri�� dis�ersi�� a�d �e�di�� i� ���ical �i�ers�
���     T� ��ders�a�d c��ce��s rela�ed �� vari��s ���ical �i�er s��rces i�cl�di�� ��� a�d 

�A���� a�d �heir c���li�� �i�h ���ical �i�ers� T� ��ders�a�d ��era�i�� �� vari��s 
�i�er ���ical �eceivers i�cl�di�� ��� a�d A�� di�des�

��4     T� ��ders�a�d ��i�� �� ��i�� li�� c��sidera�i��s i�cl�di�� li�� ���er ��d�e�s a�d 

rise �ime ��d�e�s� T� ��ders�a�d ��era�i��al �ri�ci�les �� ���� ��li��� a�d 

a�al��e ��ise e��ec�s �� s�s�em �er��rma�ce i�cl�di�� ���A� ����e�� ��� 

�e���r�s�

Detail� of t�e ��lla����

�� �o �artic�lar�

� ��ice �ra�smissi�� �hr���h ���ical li���

� A� s�s�em �si�� A�al�� � �i�i�al ����� �i��als�

� �re��e�c� ��d�la�i�� ��s�em

� ��lse �id�h ��d�la�i�� s�s�em�

� ���d� �� �r��a�a�i�� ��ss i� ���ical �i�er ��s�em�

� ���d� �� �e�di�� ��ss

� �eas�reme�� �� ��merical A�er��re

� �harac�eris�ics �� ��� ���ver�er (���)

� �i�er ���ic di�i�al li��

�� �� �� �� c�mm��ica�i�� �i�� �si�� ���ical �i�er�
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Electi�e ���

����ect�  �illime�re �ave 
��mm��ica�i��
(��de���T454)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i��  
���i�eeri��

�ear � ���h �emes�er

�otal �o�r�e cre�it��
� T �

2 � �

E�al�atio� �olic�
�i���erm �la�� a��e��me�t E����erm
�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� T� �amiliarise s��de��s �i�h �illime�re �ave c�mm��ica�i�� �ech��l��� 
�hich   is a ma��r �ar� �� ����re ��A� as �ell as cell�lar s�s�ems�

�o�r�e ��tcome� ���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���
���� ��ders�a�d si��i�ica�ce �� �illime�re �ave(mm�ave) ��mm��ica�i�� ��r ����re 
m��ile a��lica�i��s
���� T� ���� ���dame��als �� mm�ave �r��a�a�i��� devices a�d circ�i�s
���� ��ders�a�d vari��s c�m���e��s �� mm�ave ��mm��ica�i��s s�s�em
���� T� ���� a��e��a desi�� a� mm�ave �re��e�cies a�d mm�ave ���� a�d 
mm�ave ��a�dards

Detail� of t�e ��lla����
���o� �artic�lar�

�����D������ ��illime�er �ave (mm�ave) �ireless� mm�ave �m�leme��a�i�� 
�halle��es� �mer�i�� A��lica�i��s �� mm�ave ��mm��ica�i��s� �r��a�a�i�� 
charac�eris�ics �� mm �aves� �ar�e scale �r��a�a�i�� cha��el e��ec�s� small scale 
cha��el e��ec�s� ���d��r a�d ��d��r cha��el m�dels� ��vera�e a�d ca�aci�� i� 
mm�ave�
�� ���E DE���E� ��D ��������� �illime�er �ave �e�era�i�� a�d 
am�li�ica�i��� �e�i��r��s� ��i�r��s� ��r��r��s a�d �ree elec�r�� lasers� ���T� m�dels 
��r mm �ave Tra�sis��rs� �ra�sis��r c���i��ra�i��s� A�al�� mm�ave c�m���e��s� 
Am�li�iers� �i�ers� ���� ���� �e�rics ��r a�al�� mm �ave devices� ���s�m��i�� 
�ac��r �he�r�� Tre�ds a�d architectures�for�����a�e��ire�ess������s�a�������s�
�� ���E ������������� ����E��� ��d�la�i��s ��r mm�ave 
c�mm��ica�i��s� mm�ave li�� ��d�e�� Tra�sceiver archi�ec��re� Tra�sceiver �i�h��� 
mi�er� �eceiver �i�h��� �scilla��r� mm�ave cali�ra�i��� �r�d�c�i�� a�d ma���ac��re� 
����re c��sidera�i��s�
���E���� ��� �� ���E ����E���      
A��e��a �eam�id�h� ��lari�a�i��� mm�ave a��e��a desi�� c��sidera�i��s� mm�ave 
a��e��as ��r 5�� ���chi� a�d �� �ac�a�e mm �ave a��e��as� Tech�i��es �� im�r�ve 
�ai� �� mm�ave a��e��as� mm �ave ada��ive a��e��a arra�s� Adva�ced �eam s�eeri�� 
a�d �eam ��rmi�� ��r mm�ave a��lica�i��s�
�� ���E ���� � mm�ave ����� �assive ����� ��ise c���li�� i� ���� 
s�s�em� ��l�i�le A��e��as� ��l�i�le Tra�sceivers� ��a�ial� Tem��ral a�d �re��e�c� 
diversi��� ���e��ial �e�e�i�s �� adva�ced diversi�� ��r mm�ave c�mm��ica�i���  
mm�ave ���� ��r 5� a��lica�i��s
�� ���E ����D��D�������� ���r�d�c�i��� mm�ave ��ec�r�m �e��la�i��s� 
���er�a�i��al �ec�mme�da�i��s� ���� ��2��5��c� ���� ��2��5�� �A�� ���� ��2��5��c 
mm�ave ���� �ireless ��� ���A����� ���� ��2���ad� �i�i��
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�ecomme��e� �oo���
�� �o �ame of �oo� ��t�or

�� �illime�er �ave ��mm��ica�i�� ��s�ems�� �ile������ 
�ress

���� ��a��� �� �a��

2 �illime�er �ave �ireless ��mm��ica�i���� �re��ice �all� 
2��4

���er� �� �ea�h� �� 
�a��a��r�� 

�� �illime�er � �ave �ireless ��mm��ica�i�� ��s�ems� 
The�r� a�d A��lica�i��s� �i�da�i ���lishi�� ��r��ra�i��

�hia��hi� �h��� e� al�

4 �illime�er��ave ���e�ra�ed �irc�i�s� ��ri��er ��i� �are�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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�

����ect� �i�medical � 

�ma�e �r�cessi�� 

(��de���T455)

�ear � �eme�ter� �� Tech 
�lec�r��ics � ��mm��ica�i�� 
���i�eeri��
�t� �ear � �t� �emes�er

�otal �o�r�e �re�it� 
�

� T �

2 � �
E�al�atio� �olic� �i��

�erm
�la�� 

���e��me�t
E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� This c��rse �rese��s �he a��lica�i��s �� di�i�al si��al �r�cessi�� �� �i�medical 

si��als a�d ima�es� This c��rse �r�vides �rac�ical e��erie�ce i� �r�cessi�� �h�si�l��ical da�a� 

�i�h e�am�les �r�m cardi�l���� 

�o�r�e ��tcome� ������

���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� ��ders�a�di�� �� ���dame��al c��ce��s i� si��al �r�cessi�� a�d desi�� �� di�i�al 

������� �il�ers�

���� ��ders�a�di�� �� �avele� �he�r� �i�h a��lica�i��s �� medical si��als a�d ima�es
���� ��ders�a�di�� �� vari��s da�a ac��isi�i�� �ech�i��es ��r �i�medical si��als� me�h�ds 
��r rem�val �� ar�i�ac�s i� �i�medical si��als a�d �i�medical si��al a�al�sis�
���� ��ders�a�di�� �� �ma�e e�ha�ceme�� a�d �ea��re e��rac�i�� me�h�d�l��ies�

Detail� of t�e ��lla����

�� �o� �artic�lar�

�� �ac��ro��� a�� re�ie� of D��� �i�i�al �il�er desi�� a�d s�r�c��res� �asic ������� 
�il�er desi�� � s�r�c��res� desi�� �ech�i��es �� li�ear �hase ��� �il�ers� ��� �il�ers �� 
im��lse i�varia�ce� �ili�ear �ra�s��rma�i��

�� �a�elet� i� �iome�ical �i��al �roce��i��� ���r�d�c�i�� �� �avele�s� �cali�� a�d 
�avele� ���c�i��s� ��l�ires�l��i�� a�al�sis� �il�er �a��s a�d �iscre�e �avele� �ra�s��rm� 
�avele�s �ased si��al �r�cessi�� a�d a��lica�i��s� �e��isi��� c�m�ressi���

�� �iome�ical �i��al a�al��i�� ���r�d�c�i�� �� �i�medical si��als (����������� a�d 
���)� ���ec�ives �� �i�medical si��al a�al�sis� �il�eri�� ��r rem�val �� ar�i�ac�s� 
Ada��ive ��ise ca�celler� �a�cella�i�� �� �� �� i��er�ere�ce i� elec�r�cardi��ra�h�� 
Time ��mai� �il�ers� �re��e�c� d�mai� �il�ers� �ie�er �il�eri��� ada��ive �il�ers � 
�ll�s�ra�i�� �� �he �r��lem �i�h �ase�s��dies� ca�celi�� me�h�d �� e�ha�ce �e�al ��� 
m��i��ri��� �ve�� de�ec�i��� �ear� ra�e varia�ili���a�al�sis�

�� Di�ital �ma�e �roce��i��� �i�i�al �ma�e ���dame��als� �ma�e e�ha�ceme�� i� s�a�ial 
d�mai�� �ma�e e�ha�ceme�� i� �re��e�c� d�mai�� �ma�e res��ra�i��� �ma�e 
se�me��a�i��� �avele�s �ased ima�e �r�cessi��

�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or

� �i�i�al �i��al �r�cessi��� �ri�ci�les Al��ri�hms a�d 
A��lica�i��s

��h� �� �r�a�is a�d
�imi�ris � �a��la�is

2 ���r�d�c�i�� �� �avele�s a�d �avele� Tra�s��rms� A 
�rimer

�� �id�e� ��rr�s� �amesh A� 
���i�a�h a�d
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�ai�a� ���

�
�

�i�medical si��al a�al�sis�A �ase����d� A��r�ach �a��ara� � �a��a�a�

4 �i�medical �i�i�al �i��al �r�cessi�� �illis �� T�m��i�s

5� �i�i�al �ma�e �r�cessi�� �a�ael �� ����ale�� �ichard 
�� ���ds
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����ect� ��lec�lar 

�lec�r��ics

(��de� ��T 45�)

�ear � �eme�ter� �� Tech �lec�r��ics � 

��mm��ica�i�� ���i�eeri�� 

4�h �ear � ��h �emes�er

�otal �o�r�e �re�it� �

� � �

� � �

E�al�atio� �olic� �i���erm ��ter�al ���e��me�t E����erm

�� �ar�� �� �ar�� �� �ar��

���ecti�e�� The c��rse �rea�s �he emer�i�� �ield �� m�lec�lar elec�r��ics �r�m �asics� �r�a�ic 
semic��d�c��rs �ill �e a� im��r�a�� i��r�d�c��r� �ar� �� �his c��rse� The �he�r� a�d �rac�ice �� 
�a�rica�i�� discre�e a�d i��e�ra�ed m�lec�lar elec�r��ic devices a�d �heir a��lica�i��s i� diverse 
�ields �ill �e c�vered� �ess��s �r�m �i�l��ical m�lec�lar �ehavi��r ��r m�lec�lar elec�r��ics 
�ill �e addressed� 
�o�r�e ��tcome��
�����ders�a�d �he �h�sics �ehi�d �r�a�ic semic��d�c��rs

��2
Tra�s��r� �r��er�ies i� �he m�lec�lar s�s�ems� �de��i�� �he m�lec�les �ha� ca� �e �sed 
��r di��ere�� ���c�i��s i� m�lec�lar elec�r��ics

���
�h��se a �r��er me�h�d �r c�m�i�ed several me�h�ds ��r �a�rica�i�� a�d 
charac�eri�i�� �r�a�ic s�s�ems� 

��4���l�i� �he �ehavi��r �� �he �i�m�lec�les ��r m�lec�lar elec�r��ic

Detail� of ��lla����
�� �o� �artic�lar�

�
���r�d�c�i�� �� �r�a�ic elec�r��ic ma�erials a�d �heir �asic �r��er�ies� �lec�r��ic 
��r�c��re �� ��lec�les a�d e�er�� s�r�c��re �� �r�a�ic elec�r��ics

2
�lec�r��ic �r��er�ies� ���ical �r��er�ies� ��er�� levels� c�l�r cha��es� li�h� 
emissi�� a�d a�s�r��i��� �har�e �ra�s��r� ���ili��� ���i�� a�d i�s 
�e�ermi�a�i��

� Tech�i��es �� �r�� � �a�rica�e �r�a�ic �ilms � �a�erials 

4
�r�a�ic elec�r��ic circ�i� c�m���e��s� c��d�c��rs� resis��rs� ca�aci��rs� di�des� 
�ra�sis��rs�

5 �r�a�ic elec�r��ics �h���v�l�aics
� �r�a�ic �em�r�
� �harac�eri�a�i�� Tech�i��es ��r �r�a�ic �lec�r��ic ma�erials
� �r�a�ic �i�elec�r��ics � A��lica�i��s i� �e�r�scie�ce a�d �la�� �i�l���

�
A� �vervie� �� c�rre�� a��lica�i��s a�d c�mmerciali�a�i��� c�s�� im�leme��a�i��� 
e�vir��me��al c��sidera�i���  �ri��ed a�d �le�i�le elec�r��ics

� ����e�te� �oo� �
�� �lec�r��ics �r�cesses i� �r�a�ic �r�s�als a�d 

��l�mers

�ar�i� ���e � �harles �� 

��e��er�

�� ��l�mer �lec�r��ics �si� � �ei �e��

� �r�a�ic �lec�r��ic �a�erials a�d �evices �h�ichir� ��a�a
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����ect� �lec�rical 

���er ��s�ems

(��de� ��T4��)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri�� 

�t� �ear � �t� �eme�ter

�otal �o�r�e �re�it� �

� � �

� � �

E�al�atio� �olic� �i���erm ��ter�al ���e��me�t E����erm

�� �ar�� �� �ar�� �� �ar��

���ecti�e� T� i��r�d�ce �he c��ce�� �� ���er s�s�ems� A� � �� dis�ri����rs� �ra�smissi�� li�es 
a�d �� devel�� �he c��ce�� �� mecha�ical desi�� �� �ra�smissi�� li�es�

�o�r�e ��tcome� ������
���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���
���� ���lai� �he ����led�e �� ���er s�s�ems �e�era�i��� �ra�smissi�� � dis�ri���i���
���� ���lai� �he ����led�e �� �verhead li�e i�s�la��rs a�d s�ri�� e��icie�c��
���� ���lai� �he m�delli��� desi��� ca�aci�� a�d vari��s �arame�ers �� �ra�smissi�� li�es�
���� Ac��ire ����led�e �� sa� a�d �e�si�� calc�la�i��s �� �verhead Tra�smissi�� li�es�
���� ���lai� c��ce�� �� c�r��a a�d i�s e��ec� �� li�e desi���

Detail� of t�e ��lla����
�� �o �artic�lar�

�
D� a�� �� Di�tri��tio� ���tem�� ���r�d�c�i�� �� a ���er s�s�em� de�i�i�i�� a�d 
classi�ica�i�� �� dis�ri���i�� s�s�ems� c���ec�i�� schemes� vari��s ���es �� �� a�d A� 
dis�ri����rs� v�l�a�e dr�� calc�la�i��s�

�
��er�ea� �� �ra��mi��io� li�e�� � �i�e �arame�ers a�d �heir calc�la�i��s� ���es �� 
c��d�c��rs� s�i� e��ec� a�d �r��imi�� e��ec�� classi�ica�i�� �� �verhead A� �ra�smissi�� li�es� 
�er��rma�ce �� �ra�smissi�� li�es�

��
����lator� for o�er�ea� li�e��� �vervie� �� i�s�la��rs a�d ma�erials �sed� ���es �� i�s�la��rs 
a�d �heir �ses� ���e��ial dis�ri���i�� �ver a s�ri�� �� s�s�e�si�� i�s�la��rs� s�ri�� e��icie�c�� 
me�h�ds ��r e��ali�i�� �he ���e��ial�

��

��terfere�ce of po�er li�e� �it� comm��icatio� circ�it��� �lec�r�s�a�ic a�d 
elec�r�ma��e�ic e��ec�� de�i�i�i�� a�d �he�r� �� ��r��a ��rma�i��� �ac��rs a��ec�i�� c�r��a� 
cri�ical disr���ive a�d vis�al cri�ical v�l�a�e� ���er l�ss d�e �� c�r��a� me�h�ds �� red�ci�� 
c�r��a e��ec��

��
�ec�a�ical �e�i�� of tra��mi��io� li�e�� �a� a�d �e�si�� calc�la�i��s� e��ec� �� �i�d a�d 
ice l�adi��� s�ri��i�� char�s�

�ecomme��e� �oo���

�� �o� �ame of �oo� ��t�or ���
�� �leme��s �� ���er ��s�em A�al�sis �� �� ��eve�s��

2� 
Tra�smissi�� � �is�ri���i�� �� �lec�rical 
��er�� 

�� ������ � �ar�er

�� ���er ��s�em ���i�eeri�� �a�ra�h � ���hari
4� �lec�rical ���er ��s�ems �� �� �adh�a
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����ect� Ar�i�icial 

���elli�e�ce � 

�achi�e �ear�i��

��o�e� ��� ����

�ear � �eme�ter� �� Tech� 
�lec�r��ics � ��mm��ica�i�� 
���i�eeri�� 4�h �ear � ��h �emes�er

�otal �o�r�e �re�it� �

� T
� �

E�al�atio� �olic� �i���erm �la�� ���e��me�t E�� �erm

�� �ar�s �� �ar�s �� �ar�s
���ecti�e�� (�a�im�m 25 ��rds) The ���ec�ive �� �he c��rse is �� ��ders�a�d �he ���dame��als 

�� c�m���a�i��al i��elli�e�ce� �� ���� a���� �he vari��s ����led�e re�rese��a�i�� me�h�ds� �� 

��ders�a�d �he �ea��res �� �e�ral �e���r� a�d i�s im�leme��a�i��� �� s��d� a���� vari��s da�a 

cl�s�eri�� me�h�ds� T� �ai� ����led�e i� ev�l��i��ar� c�m���a�i�� a�d �e�r� � ����� s�s�ems� 

�o�r�e ��tcome� ������

���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� �m�leme�� c�m���a�i��al i��elli�e�ce �hr���h a��lica�i��s 

���� ��ders�a�d ����led�e re�rese��a�i�� me�h�ds a�d a��l� a��r��ima�e reas��i��

���� A��l� ev�l��i��ar� al��ri�hm �� s�lve �he ���imi�a�i�� �r��lem 

���� �ai� research ����led�e �� devel�� a��lica�i��s �si�� h��rid s�s�ems 

���� ��le to �o�el �le�i�le ����� ��fere�ce ���tem� for ���amic �o�li�ear �ata �et��

Detail� of t�e ��lla����

���o� �artic�lar�

�� ��tro��ctio� to ��� �hil�s��h� �� ar�i�icial i��elli�e�ce� ���rse s�r�c��re a�d 

��licies� �is��r� �� A�� �r���si�� a�d eval�a�i�� A� a��lica�i��s�

�� �earc� a�� �la��i������dame��al a�d adva�ced search �ech�i��es �r��lem s�aces 

a�d search� �e�ris�ic search s�ra�e�ies� �earch a�d ���imi�a�i�� (�radie�� desce��)� 

Adversarial search�  �la��i��� a�d sched�li�� (A�� l�cal search� s�����imal he�ris�ic 

search� search i� A����� �ra�hs)� ���s�rai�� ���imi�a�i��

�� ��o�le��e �epre�e�tatio� a�� �ea�o�i������ic a�d i��ere�ce� Tem��ral 

reas��i��� ����led�e re�rese��a�i�� a�d reas��i�� �hr���h �r���si�i��al a�d �irs��

�rder l��ic� m�der� �ame �la�i��� ����l��ies�  �a�esia� reas��i��� 

�� ����� �o�ic �ris� se� a�d ����� se��  �asic c��ce��s �� ����� se�s� mem�ershi� 
���c�i��s� �asic ��era�i��s �� ����� se�s� �r��er�ies �� ����� se�s� ����� rela�i��s� 
�r���si�i��al l��ic a�d �redica�e l��ic� ����� ���The� r�les� ����� ma��i�� r�les� a�d 
����� im�lica�i�� ���c�i��s�

�� �pplicatio�� i� �ac�i�e lear�i��� ��per�i�e�  a�� ����per�i�e� met�o��

�ha� is machi�e lear�i���  ���ervised vs� ��s��ervised lear�i��� �e�ressi�� �� li�ear� 

l��is�ic� rid�e �  �lassi�ica�i�� � decisi�� �rees� ���� ra�d�m ��res�s �ei���rceme�� 

lear�i��� ���r�d�c�i�� �� �r��a�ilis�ic �ra�hical m�dels (�a�esia� �e���r�s� �idde� 

�ar��v m�dels� ���di�i��al ra�d�m �ields)�  ���r�d�c�i�� �� i���rma�i�� s�s�ems 

(i���rma�i�� re�rieval� i���rma�i�� e��rac�i��)�
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�ecomme��e� �oo���

�� 
�o

�ame of �oo� ��t�or

� A �irs� ���rse i� Ar�i�icial ���elli�e�ce� �c�ra� �ill 

�d�ca�i�� (��dia)� 2���

�ee�a� �hema�i�

2 Ar�i�icial ���elli�e�ce� A ��der� A��r�ach� �rd �di�i��� 

�re��ice �all� 2����

���ar� ��ssell a�d �e�er 
��rvi��

� �e�ris�ics� ���elli�e�� �earch ��ra�e�ies ��r ��m���er 
�r��lem ��lvi��� Addis����esle�� ���4�

��dea �earl�
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����ect� ���imi�a�i�� 

Tech�i��es 

(��de� �T� ��2)

�ear a�� �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri���

4�h �ear � ��h �emes�er

�otal �o�r�e �re�it� �

� �           �

� � �

E�al�atio� �olic� �i���erm �la�� ���e��me�t E�� ��erm

�� �ar�s �� �ar�s �� �ar�s

�o�r�e ��tcome� ������ ���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de��s sh��ld �e a�le ��� 

���� �de��i��� ��rm�la�e� a�d s�lve �he �rac�ical ���i�eeri�� desi�� �r��lems �� a��l�i�� �he 

���imi�a�i�� �ech�i��es�

���� �i��re ��� �he ���imal val�e �� �he ���ec�ive ���c�i�� �esides �rese��i�� a� �r�a�i�ed 

s�ra�e�� ��r eval�a�i�� a �easi�le re�i���s ver�ices�

���� �e�ermi�e �he sched�le ��r �ra�s��r�i�� ���ds �r�m s��rce �� des�i�a�i�� i� a �a� �ha� 

mi�imi�es �he shi��i�� c�s��

���� 

� ��lve m�l�i��de �� ��era�i��s research si��a�i��s �hr���h c��ve�ie��l� m�deli�� as 

�e���r�s (��des c���ec�ed �� �ra�ches)�

� �i�d se��e�ce �� �r�cessi�� ���s �� mi�imi�e ���al ela�sed �ime�

� �e�ermi�e �er��rma�ce �� ��e�i�� si��a�i�� ��r decidi�� a� a��r��ria�e level �� 

service ��r �he �acili���

Detail� of t�e ��lla����

� �o �artic�lar�

��it��� ��tro��ctio� ��o�cept� of �ptimi�atio� ��rm�la�i�� �� �i�ear �r��rammi�� 

�r��lems� �e�eral ��a�eme�� �� ���� Ass�m��i��s ��derl�i�� ��� ��l��i�� �� �i�ear 

�r��rammi�� �r��lems� �ra�hic �e�h�d� ��me ��ecial �ases �� �ra�hic �e�h�d� 

���ve� �e�� ���reme ��i��s �� ���ve� �e�� ���ve� h�ll�

��it���� �imple� �ec��i��e� �� ��del i� ���a�i�� ��rm� Tra�si�i�� �r�m �ra�hical 

T� Al�e�raic ��l��i��� �im�le� Al��ri�hm� Ar�i�icial s�ar�i�� s�l��i���  �i� ���e�h�d� 

T����hase �e�h�d� ��ecial cases i� �im�le� �e�h�d� �e�e�erac�� Al�er�a�ive ���ima� 

������ded s�l��i��� i��easi�le s�l��i���

��it����� �ra��portatio� �o�el� �a�hema�ical ��del �� Tra�s��r�a�i�� �r��lem� 

�e�h�ds �� �i�di�� ��i�ial �asic �easi�le s�l��i�� �� ��� ��le� �����A�� Tes� ��r 

���imali�� �� ��e��i�� ����e a�d ���� me�h�d�  �ala�ced a�d ���ala�ced 

Tra�s��r�a�i�� �r��lems� �e�e�erac�� Assi��me�� ��del� �a�hema�ical ��del �� 

Assi��me�� �r��lem� The ����aria� �e�h�d� �im�le� ���la�a�i�� �� �he ����aria� 

�e�h�d�
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��

��it��� E��i�eeri�� �pplicatio�� �e���r� ��dels� �h�r�es� r���e Al��ri�hm� �e���r� 

���s�r�c�i��� ��les ��r �e���r� dia�ram� Tech�i��es i� �r��ec� �la��i�� a�d 

���s�r�c�i��� ���� �r��ec� �rashi��� 

�e��e�ci�� ��del� Adva��a�es �� �e��e�ci��� ��h�s��s Al��ri�hm �� �e��e�ci�� 

�r��lems� T��e �� � ���s ��� machi�es� T��e ��� � ���s �hree machi�es� 

T��e ���� ��� ���s m machi�es�
�e�eral ��r�c��re �� ��e�i�� ��s�em� ��era�i�� �harac�eris�ics �� ��e�i�� ��s�em� 

��e�i�� ��dels� ��le �� ��iss�� a�d �����e��ial �is�ri���i��s� ��re �ir�h a�d �ea�h 

��dels� �e�erali�ed ��iss�� ��e�i�� ��del� ��eciali�ed ��iss�� ��e�es� �i��le� 

��l�i�le a�d �achi�e �ervi�� ��dels�

�ecomme��e� �oo���

�� �i�ear �r��rammi�� �� �� �adla�� Addis�� �asle��

2� ��era�i��s �esearch – A� ���r�d�c��r� �� �amidi A� Taha� �acmilla��

�� ��era�i��s �esearch –�e�h�ds a�d �r��lems �� �� �asie�i� A� �as�am a�d �� 

�riedma�� ��h� �il� a�d ���s ��c� ���d���

�efere�ce�� 

� �i�ear �r��rammi�� �� ���� �ass� �c��ra� �ill�

2 ���r�d�c�i�� �� ��era�i��s �esearch� ��h� �ile� a�d ���s� �e� ��r��

� ��era�i��s �esearch� A� ���r�d�c�i��� �re��ice �all �� ��dia �riva�e �imi�ed� �e� 

�elhi �a��er�
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Electi�e ��

����ect�  T� ���i�eeri��
(��de� ���45�)

�ear � �eme�ter� �� Tech �lec�r��ics 
� ��mm��ica�i��  ���i�eeri��
4�h �ear � ��h �emes�er

�otal �o�r�e �re�it� �
� T �
� � �

E�al�atio� �olic�
�i���erm �la�� ���e��me�t E����erm

4� �ar�s �� �ar�s 5� �ar�s
���ecti�e�� This c��rse �ill devel�� �he s���ec� �� T� ���i�eeri�� �r�m �he �asics�  
��ar�i�� �r�m �he a�al�sis a�d �he�r� �� T� �ic��res� ��m��si�e �ide� �i��al� �eceiver 
�ic��re T��e� �e m�ve �� �� �he s��d� �� ����chr�me Televisi�� Tra�smi��er a�d �eceiver 
s�s�ems� As�ec�s �� ��l�r T� s�s�ems �he�r� �ill als� �e c�vered i� de�ail�

�o�r�e ��tcome� ���� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���
���� T� s��d� �he a�al�sis a�d s���hesis �� T� �ic��res� ��m��si�e �ide� �i��al� 
�eceiver �ic��re T��es a�d Televisi�� �amera T��es
���� T� s��d� �he �ri�ci�les �� ����chr�me Televisi�� Tra�smi��er a�d �eceiver 
s�s�ems�
���� T� s��d� �he vari��s ��l�r Televisi�� s�s�ems �i�h a �rea�er em�hasis �� �A� 
s�s�em�
���� T� s��d� �he adva�ced ���ics i� Televisi�� s�s�ems a�d �ide� ���i�eeri���
Detail� of t�e ��lla����

���o �artic�lar�

���D��E����� �� �E�E������� �e�me�r� ��rm a�d As�ec� �a�i� �

�ma�e ����i��i�� � ��m�er �� sca��i�� li�es � ���erlaced sca��i�� � �ic��re 

res�l��i�� � �amera ���es� �ma�e �r�hic�� � vidic����l�m�ic���silic�� di�de arra� 

vidic���s�lid s�a�e ima�e sca��ers� m���chr�me �ic��re ���es� c�m��si�e vide� 

si��al�vide� si��al dime�si��� h�ri����al s��c� ��m��si�i��� ver�ical s��c� �e�ails 

– ���c�i��s �� ver�ical ��lse �rai� – sca��i�� se��e�ce de�ails� �ic��re si��al 

�ra�smissi�� – ��si�ive a�d �e�a�ive m�d�la�i�� – ��� �ra�smissi�� s���d si��al 

�ra�smissi�� – s�a�dard cha��el �a�d�id�h�

���������� T��������� T�A����TT�� A�� ��������� T� 

�ra�smi��er – T� si��al �r��a�a�i�� – ���er�ere�ce – T� �ra�smissi�� A��e��as –

����chr�me T� receiver – �� ���er –���� ��� ���er� �i�i�al ���i�� �ech�i��es�

A�T��� s��s�s�ems � A�� – ��ise ca�cella�i��� �ide� a�d s���d i��er carrier 

de�ec�i��� visi�� �� s��s�s�em� vide� am�li�iers re��ireme��s a�d c���i��ra�i��s �

�� re� i�ser�i�� � �ide� am�li�ier circ�i�s� ���c se�ara�i�� – ���ical s��c 

�r�cessi�� circ�i�s� �e�lec�i�� c�rre�� �ave��rm – �e�lec�i�� �scilla��rs – �rame 

de�lec�i�� circ�i�s – re��ireme��s� �i�e �e�lec�i�� circ�i�s – ��T �e�era�i�� –

�eceiver A��e��as�

E��E������ �� ������ �E�E������� ��m�a�i�ili�� – c�l��r �erce��i���

Three c�l��r �he�r�� l�mi�a�ce� h�e a�d sa��ra�i���c�l��r �elevisi�� cameras� val�es 

�� l�mi�a�ce a�d c�l��r di��ere�ce si��als� c�l��r �elevisi�� dis�la� ���es� del�a –
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�����recisi�� – i��li�e a�d Tri�i�r�� c�l��r �ic��re ���es� ��ri�� a�d c��ver�e�ce�

��ri�� a�d s�a�ic a�d d��amic c��ver�e�ce ad��s�me��s� �i�c�shi�� c�rrec�i�� 

�ech�i��es� a���ma�ic de�a�ssi�� circ�i�� �re� scale �rac�i�� – c�l��r si��al 

�ra�smissi��� �a�d�id�h� m�d�la�i�� �� c�l��r di��ere�ce si��als – �ei�h�i�� �ac��rs�

��rma�i�� �� chr�mi�a�ce si��al�

������ �E�E������ ����E��� �T�� c�l��r T� s�s�em� �T�� c�l��r 

receiver� limi�a�i��s �� �T�� s�s�em – �A� c�l��r T� s�s�em – ca�cella�i�� �� 

�hase err�rs� �A� –� c�l��r s�s�em� �A� c�der – �al��ec�l��r receiver� chr�m� 

si��al am�li�ier� se�ara�i�� �� � a�d � si��als� c�l��r ��rs� se�ara�i�� – ��rs� 

�hase �iscrimi�a��r – A�� am�li�ier� �e�ere�ce �scilla��r� �de�� a�d c�l��r �iller 

circ�i�s� � a�d � dem�d�la��rs� ��l��r si��al ma�ri�i�� – meri�s a�d demeri�s �� 

�he �A� s�s�em – ���A� s�s�em – meri�s a�d demeri�s �� ���A� s�s�em�

�D����ED �E�E������ ����E��� �a�elli�e T� �ech��l���� �a�le T� –

���� �ide� �isc rec�rdi�� a�d �la��ac�� Tele Te�� �r�adcas� receiver – di�i�al 

�elevisi�� – Tra�smissi�� a�d rece��i��� �r��ec�i�� Televisi�� – �la� �a�el dis�la� 

T� receiver – ��eri� s���d i� T� – �� T� – ��T� – �i�i�al e��i�me��s ��r T� 

s��di�s�

�ecomme��e� �oo���
�� �o �ame of �oo� ��t�or

�� ����chr�me Televisi�� �rac�ice� �ri�ci�les� Tech��l��� a�d 
servici��

�� ������la�i

2 ����chr�me a�d c�l��r Televisi�� �� ������la�i
�� ��l��r Televisi��� The�r� a�d �rac�ice �� �����ali
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����ect� 

Telemedici�e 

(��de���T4��)

�ear � �eme�ter� �� Tech �lec�r��ics � 
��mm��ica�i�� ���i�eeri��

�t� �ear � �t� �emes�er

�otal �o�r�e �re�it� �

� T �
2 � �

E�al�atio� �olic� �i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� This c��rse �rese��s h�� �elec�mm��ica�i��s �ech��l��� is �sed �� heal�h care 

�r��essi��als �� eval�a�e� dia���se a�d �rea� �a�ie��s a� a dis�a�ce� 

�o�r�e ��tcome� ����� s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� ��ders�a�di�� �he �c��e� �e�e�i�s a�d cli�ical a��lica�i��s �� Telemedici�e�

���� ��ders�a�di�� �� da�a sec�ri�� � s�a�dards 
���� ��ders�a�di�� �� a �ele�radi�l��� s�s�em
���� ��ders�a�di�� vari��s a��lica�i��s �� �elemedici�e i� medical �ields�

Detail� of t�e ��lla����
�� �o� �artic�lar�

�� �i�tor� of �eleme�ici�e� Telemedici�e� �e�i�i�i�� a�d his��r�� �l�c� dia�ram� �c��e� 

�e�e�i�s� �imi�a�i��s a�d �li�ical a��lica�i��s � �eal��ime a�d s��re���r�ard� T��es �� 

i���rma�i��� A�di�� �ide�� ��ill �ma�es� Te�� a�d da�a� a�d �a� � T��es �� ��mm��ica�i�� 

a�d �e���r�� ��T�� ��T�� AT�� a�d ���� � �asic c��ce��s �� ��mm��ica�i�� a�d 

�e���r�� ���er�e�� a�d �ireless c�mm��ica�i��s (���� �a�elli�e a�d �icr�� �ave)� T��es 

�� a��e��as de�e�di�� �� re��ireme��s�

�� �e�ical Data �ec�rit� a�� �e�al ����e�� �a�a ��cha��es� �e���r� c���i��ra�i��� �ide� 

c���ere�ci��� �a�a sec�ri�� a�d ��a�dards� ��cr���i��� �r�����ra�h�� �echa�isms a�d 

�hases �� e�cr���i��� �r���c�ls a�d ��a�dards �e�cr���i��� ��hical a�d le�al as�ec�s �� 

Telemedici�e� �a�ie�� ri�h�s a�d c��se�� ��rm� aces �� medical rec�rds� ���elec��al �r��er�� 

ri�h�s�

�� Tele��adi�l��� a�d Tele��a�h�l���� Tele�radi�l��� a�d i�s �asic s�s�em c�m���e��s� 

�ma�e ac��isi�i�� s�s�em� �is�la� s�s�em� ��mm��ica�i�� �e���r�s� ���er�re�a�i��� Tele�

�a�h�l����

��l�imedia da�a�ases� c�l�r ima�es �� s���icie�� res�l��i��� ima�e c�m�ressi�� me�h�ds�

���erac�ive c���r�l �� c�l�r a�d c���r�lled sam�li���
�� �t�er �e�ical �pplicatio��� Tele�derma��l���� Tele��s�chia�r�� Tele�cardi�l���� Tele�

�ra�ma� r�le �� �ele�ed�ca�i��� eval�a�i�� i� �elemedici�e� Tele���c�l���� Tele�s�r�er�� 

sec�ri�� a�d c���ide��iali�� ���ls�

�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or

�� �a�d���� �� Telemedici�e �l�a �errer���ca� 
����sa ��dicissa

2 �sse��ials �� Telemedici�e a�d Telecare ��rris A��
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����ect� �� �esi��
(��de� ��T4��) 

�ear � �eme�ter� �� Tech �lec�r��ics a�d 
��mm��ica�i�� ���i�eeri��    

4�h �ear � ��h �emes�er 

T��al ���rse �redi�s� �

� T � 

2 � �

�val�a�i�� ��lic� 
�id�Term �lass Assessme�� ��d�Term 

�� �ar�s �� �ar�s �� �ar�s 

���ecti�e�� This c��rse �ill devel�� elec�r��ic circ�i�s ��r radi� �re��e�c� a��lica�i��s� s�eci�ic 
�� ���� i��e�ra�ed circ�i�s� As �he c��rse �i�le s���es�s� �he c��rse �ill �e s�eci�ic �� ���� 
i��e�ra�ed circ�i�s� a�d s�eci�ic �� radi� �re��e�cies� �� �ar�ic�lar� �he c��rse �ill ��c�s �� 
circ�i�s ��r radi� �r����e�ds ��r m��ile �h��e ha�dse�s� The c��rse �ill c�ver l�� ��ise 
am�li�iers� mi�ers� ���er am�li�iers� �re��e�c� s���hesi�ers (a�d �hase l�c�ed l���s)� The 
c��rse �ill als� c�ver several m�der� radi� archi�ec��res�
�o�r�e ��tcome�

��� T� desi�� a�d a�al��e �asic �� s�s�ems� archi�ec��res a�d �assive ��� �e���r�s� T� 

a�al��e �he �ehavi�r �� �assive c�m���e��s a� hi�h �re��e�cies�

��2 ��ders�a�di�� �he �er��rma�ce �arame�ers a�d charac�eris�ics �� ��ise �arame�ers a� hi�h 

�re��e�cies

��� �esi�� a�d A�al�sis �� �� am�li�iers� �i�ers� ��� a�d ���s� ��ders�a�di�� �he 

�re��e�c� a�al�sis �� �scilla��rs a�d �i�ers�

��4 �esi�� a�d A�al�sis �� ���� �� a�d ��her c�mm��ica�i�� �ech��l��ies�

Detail� of ��lla����
�� �o �artic�lar�

�
���� ��s�em �vervie��  ��m�le�i�� c�m�aris��� �esi�� ����le �ec�s� A��lica�i��s� 
A�al�� a�d di�i�al s�s�ems� �h�ice �� Tech��l���� �vervie�  ��  ��  �il�er  desi�� a�d 
Tra�smissi�� �i�es� �mi�h �har�

2
�eceiver Archi�ec��re� �i��ere�� ���es �� �eceiver archi�ec��res� �er��rma�ce 
�arame�ers

�
��ise� �lassi�ica�i�� �� ��ise� ��ise �er��rma�ce a�d limi�a�i��s �� devices� i��e�ra�ed 
�arasi�ic eleme��s a�  hi�h  �re��e�cies

4
��� ��ise Am�li�iers� ���  ��ise  Am�li�ier desi��  i�  di��ere�� �ech��l��ies a�d 
�heir �er��rma�ce

5
�i�ers� �esi�� �� �i�ers a� ��� �re��e�c�  ra��e�  �ari��s  mi�ers� ��r�i�� a�d 
im�leme��a�i��� ���r �har�

�
��l�a�e�����r�lled �scilla��rs a�d �hase���c�ed������ �asic ����l��ies ��� a�d de�i�i�i�� 

�� �hase ��ise� ��ise ���er a�d �rade ����  �adi�  �re��e�c�  ����hesi�ers� �����  �ari��s  ��  
s���hesi�er archi�ec��res a�d �re��e�c� dividers

�
���er Am�li�iers� �e�eral c��sidera�i��s� li�ear a�d ���li�ear �As� classi�ica�i��� �i�h 

�re��e�c� ���er am�li�ier� lar�e si��al im�eda�ce ma�chi��� li�eari�a�i�� �ech�i��es

�ecomme��e� �oo� �
�� �� �icr�elec�r��ics �re��ice �all �� ��dia �eh�ad �a�avi

�� The �esi�� �� ���� �adi� ���e�ra�ed �irc�i�s� 
�am�rid�e ��iversi�� �ress

Th�mas �� �ee

� ���� ��r �ireless ��mm��ica�i�� �re��ice �all �� ��dia �e��� ��sc�



Departme�t of Electro�ic� � �omm��icatio� E��i�eeri��
�atio�al ���tit�te of �ec��olo��� �ri�a�ar�������

Page�|�10���
�

����ect� �mar� �rid 
��mm��ica�i��s (��de� 
��T45�) 

�ear � �emes�er� �� Tech       
�lec�r��ics a�d ��mm��ica�i�� 

���i�eeri��    
4�h �ear � ��h �emes�er 

T��al ���rse �redi�s� �

� T � 

2 � �

E�al�atio� �olic� 
�i���erm �la�� ���e��me�t E����erm 

�� �ar�s �� �ar�s �� �ar�s 

���ecti�e�� The ���ec�ive �� �his c��rse is �r�vide elec�r��ics � c�mm��ica�i��s e��i�eeri�� 

s��de��s �i�h a �asic ��ders�a�di�� �� c�mm��ica�i�� s�s�ems c��ce��s a�d �ri�ci�les as 

a��lied �� elec�ric ��ili�� a��lica�i��s� ��e �� �he �e� e�a�li�� �ech��l��ies ��r �he emer�i�� 

“smart�power�gr�����s�t�e�a��a��e���omm����at�o��te���o�og����e��e���t��s��e�om��g�

im�era�ive ��r ��� s��de��s �� have a� ��ders�a�di�� �� �he c�mm��ica�i�� �ech��l��ies a�d 

�heir �se ��r �he smar� �rid� This c��rse serves as a� i��erdisci�li�ar� c��rse �� �re�are s��de��s 

�� �e ����led�ea�le i� �hese cri�ical a�d releva�� areas �� c�mm��ica�i��s� c��er sec�ri�� a�d 

�heir �se ��r �he smar� �rid� �� �his c��rse� s��de��s are als� �re�ared �� �e� e���s�re �� rece�� 

�re�ds i� smar� �rid �ech��l��� i�cl�di�� ��T� Ar�i�icial ���elli�e�ce��achi�e �ear�i�� �ased 

s�l��i��s ��r smar� �rid c�mm��ica�i���

�o�r�e ��tcome�� 
���  T� ��ders�a�d �he �verall ���ec�ive �� smar� �rid a�d i�s releva�ce �� ���er 

dis�ri���i�� s�s�em�

��2  T� ��ders�a�d �he smar� �rid c�mm��ica�i�� �e���r�� da�a ac��isi�i�� a�d c���r�l 

s�s�em

���  T� ��ders�a�d �he smar� �rid �e���r� archi�ec��re a�d i�s desi�� a�d sec�ri�� iss�es� 

��4  T� �e� e���s�re �� rece�� �re�ds i� smar� �rid c�mm��ica�i�� i�cl�di�� ��T� �achi�e

�ear�i�� a�d A� �ased s�l��i��s� 

Detail� of t�e ��lla���� 

���o�  �artic�lar� 

�� ��tro��ctio� to �mart �ri�� 
�e�i�i�i��� ���ec�ives a�d ��mai� �� �mar� �rid� �evisi�� �� ��l�a�e� 
��rre��� Al�er�a�i�� ��rre�� �has�r re�rese��a�i��� ���er �e�era�i��� 
Tra�smissi�� ��s�em� �is�ri���i�� ��s�em a�d �a�l�s i� ���er ��s�em 

2� �omm��icatio� �et�or�i�� for �mart �ri�� 
�leme��s �� �a�a ��mm��ica�i�� �e���r�s� �r���c�ls a�d �r���c�l �a�ers� �a�a 

�e���r�i�� Tech��l��ies� ���ervis�r� ����r�l a�d �a�a Ac��isi�i�� s�s�ems (��A�A)� 
�e���r�i�� �i�h ��A�A� Tele�r��ec�i�� 
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�� �mart �ri� �et�or� �rc�itect a�� De�i��� 
Archi�ec��re �rame��r�� �ide Area �e���r�� �ield Area �e���r� (�A�)� 
�e���r� �esi�� �r�cess� �e���r� Tra��ic� ����i�� archi�ec��re� ��� i� 

�mar� �rid �e���r�� �ec�ri�� i� �mar� �rid �e���r�  

4� �ece�t �re��� i� �mart �ri�� ��T �ased �mar� �rid ��mm��ica�i��� �achi�e 
�ear�i�� a�d Ar�i�icial ���elli�e�ce �ased ��l��i��s ��r �mar� �rid� ��her rece�� �re�ds 
�ased �� rece�� ���r�al �a�ers� 

�ecomme��e� �oo���

�� ��mm��ica�i�� �e���r�s ��r smar� �rids� ��ri��er ���d�� 
�imi�ed� 2����

��d�a� �e��e�h ��� �a�a�� 
�� �esh�a�de� a�d �ari�a 
Th���a���� �mar� �rid� ��mm��ica�i���e�a�led i��elli�e�ce ��r �he elec�ric 

���er �rid� ��h� �ile� � s��s� 2��4�
��sh� ��e�he� ��

�� �mar� �rid c�mm��ica�i��s a�d �e���r�i��� �am�rid�e 
��iversi�� �ress� 2��2�

��ssai�� ��ram� �h� �a�� 
a�d �� �i�ce�� ���r� eds�
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����ect� ��m���er 

�e���r�s ��o�e� ��� ���

�ear � �eme�ter� �� Tech� �lec�r��ics � 
��mm��ica�i�� 
4�h �ear � ��h �emes�er

�otal �o�r�e �re�it� �

� T �
� � �

E�al�atio� �olic� �i���erm �la�� ���e��me�t E����erm
�� �ar�s �� �ar�s �� �ar�s

���ecti�e�� (�a�im�m 25 ��rds) ���ce��s a�d im�leme��a�i�� �� c�m���er �e���r�s� 

archi�ec��re� �r���c�l la�ers� i��er��e���r�i�� a�d addressi��� �e���r� a��lica�i�� 

devel��me���

�o�r�e ��tcome������ s�ccess��l c�m�le�i�� �� �he c��rse� s��de�� sh��ld �e a�le ���

���� �escri�e a�d a�al��e �he hard�are� s����are� c�m���e��s �� a �e���r� a�d �he 

i��errela�i��s�

���� ���lai� �e���r�i�� �r���c�ls a�d �heir hierarchical rela�i��shi�  

���� ��m�are �r���c�l m�dels a�d selec� a��r��ria�e �r���c�ls ��r a �ar�ic�lar desi���

���� ���lai� c��ce��s a�d �he�ries �� �e���r�i�� a�d a��l� �hem �� vari��s si��a�i��s� 

classi��i�� �e���r�s

Detail� of t�e ��lla����

���o� �artic�lar�

�� �a�ic co�cept of �et�or�� Adva��a�es a�d a��lica�i��s� T��es �� �e���r�s (�A�� �A� 

a�d �A�)� �i��ere�� �e���r� ����l��ies li�e s�ar� ri��� h��rid� �ree�

�� �et�or� �rotocol �rc�itect�re� ��� �e�ere�ce m�del� �a�ers �� �he ��� m�del� 

�h�sical� �a�a�li��� �e���r�� Tra�s��r�� �essi��� �rese��a�i�� a�d A��lica�i�� la�er�

�� �et�or� ��itc�i�� �ec��i��e�� �irc�i� s�i�ched� messa�e s�i�chi�� a�d �ac�e� 

s�i�ched �e���r�s� �a�a�ram a�d vir��al circ�i� services� �rame rela�� AT�

�� �lo� a�� Error �o�trol� ���� a�d �ai� �l�� c���r�l� �lidi�� �i�d�� �l�� c���r�l� err�r 

c���r�l �r���c�ls� A�� �ech�i��es� ��������ai� A��� �� �ac� �� � A��� �elec�ive 

re�ea� A���

�� �o�ti�� al�orit�m�� ����i�� �a�les� �ea��res �� a r���i�� al��ri�hm� classi�ica�i��� 

���imali�� �ri�ci�le� si�� �ree� sh�r�es� �a�h al��ri�hm� �i��s�ra al��ri�hm� �l��di��� �i�ed 

r���i��� ra�d�m r���i��� ada��ive r���i��� dis�a�ce vec��r a�d li�� s�a�e al��ri�hm�

�o��e�tio� �o�trol� ����es�i�� i� �e���r�s a�d ��ali�� �� service�

�� �e�i�m �cce�� �o�trol �rotocol�� T��A� ���A� ���A� A���A� �l���ed A���A� 

���A� ���A���� ��her�e�� T��e� �i�� �e���r�

�� �et�or� �ec�rit�� �eed ��r �e���r� da�a sec�ri��� �lai��e��� ci�er�e��� e�cr���i�� 

�ech�i��es� s��s�i���i��� �ra�s��si�i��� ��� e�cr���i�� s�a�dard� �riva�e �e�� ���lic �e�� 

A��he��ica�i���
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�ecomme��e� �oo���

�� �o �ame of �oo� ��t�or

� �a�a � ��m���er ��mm��ica�i��s� ��h �d� ��� �illiam ��alli��s

2 ��m���er �e���r�s� ��� A�dre� Ta�e��a�m�

� ��m���er �e���r�s� A ��s�ems A��r�ach��� 5�h ed�� �lsevier� 

2���

�e�ers�� a�d �avie

4 ���m���er �e���r�s� A� ��e� ���rce A��r�ach�� �c�ra��
�ill� 2����

�i����ar �i�� �e������ 
��a��� �red �a�er�



Departme�t of Electro�ic� � �omm��icatio� E��i�eeri��
�atio�al ���tit�te of �ec��olo��� �ri�a�ar�������

Page�|�110��
�

����ect� �iscre�e 

�a�hema�ics 

(��de� �AT ���)

�ear � �eme�ter� �� Tech 

�lec�r��ics � ��mm��ica�i�� 

���i�eeri��  4�h �ear � ��h �emes�er

�otal �o�r�e �re�it� �

� � �

2 � �

E�al�atio� �olic� �i���erm �la�� ���e��me�t E����erm

�� �ar�s �� �ar�s �� �ar�s

�rere�����te�� �leme��ar� ����led�e �� se� �he�r� is �eeded�
�o�r�e ��tcome�� This c��rse c�vers discre�e ma�hema�ics ��r �lec�r��ics a�d 
��mm��ica�i�� ���i�eeri��� ��� a� �he e�d �he s��de�� sh��ld �e a�le�
�� � �� �se di��ere�� c����i�� �ech�i��es
�� � �� ��ders�a�d a�d ide��i�� s�r�c��res �� ma�� levels
�� � �� a��l� �he c��ce��s �eeded �� �es� �he l��ic �� a �r��ramme 

�� � �� �amiliari�e �he a��lica�i��s �� s�me eleme��ar� al��ri�hims a�d classical �he�rems �� 
�ra�hs� a��l� �ra�hs i� c��cre�e si��a�i��s

�� � �� a��l� �he  c��ce��s a�d �r��er�ies �� al�e�raic s�r�c��res li�e �r���s� ri��s a�d �ields
�� � �� �amiliari�e �he �r��er�ies �� m�d�lar ari�hme�ic

Detail� of t�e ��lla����

���o �artic�lar�
�� �om�i�atoric� ��� �r��  

���r�d�c�i��� �asic c����i�� �ri�ci�les� �i�e�� h�le �ri�ici�le �i�h a��lica�i��s� i�cl�si���
e�cl�si�� �ri�ci�le� rec�rre�ce rela�i��s a�d �e�era�i�� ���c�i��s� i��r�d�c�i�� �� s�ecial 
��m�ers�                                        

�� �r�ere� �et� a�� �attice� ��� �r��                                         
�rdered se�s� �ar�iall� �rdered se�s� ���rem�m a�d ���im�m� �ell �rdered se�s� �a��ices� 

�asic �r��er�ies �� al�e�raic s�s�ems de�i�ed �� la��ices� c�m�leme��ed la��ices a�d 

dis�ri���ive la��ices� ��di�� The�r�� c�di�� �� �i�ar� i���rma�i�� a�d err�r de�ec�i��� 

dec�di�� a�d err�r c�rrec�i��

�� �rap� ��eor��� ��� �r��
���r�d�c�i�� �� �ra�hs� �ra�h �ermi��l���� ��ler a�d �amil���ia� �a�hs� �ra�h 
c���ec�ivi��� �ra�h h�m�m�r�hism� �ra�h is�m�r�hism� �la�ar �ra�hs� �ra�h c�l�ri��� 
ma�ri� re�rese��a�i�� �� �ra�hs� i��r�d�c�i�� �� direc�ed �ra�hs� s�r��� direc�ed �ra�hs

�� �rap� ��eor����  ��� �r��                                                         
���r�d�c�i�� �� �rees�  �r��er�ies �� �rees� s�a��i�� �rees� mi�imal s�a��i�� �rees� �rim�s 
Al��ri�hm a�d �r�s�al�s Al��ri�hm� ma�ri� �ree �he�rem� �e�ree se��e�ces i� �rees� 
�ecessar� a�d s���icie�� c��di�i��s ��r a se��e�ce �� �e a de�ree se��e�ce �� a �ree� 

�� �l�e�raic �tr�ct�re� ��� �r��                                                
�r���s� s���r���s� �e�era��rs a�d rela�i��s� c�clic �r���s� �r���s �� r��a�i��s a�d 

reflections,�cosets��n����n���n�e�s���eo�e�,��o�o�o���is�s��n��no���l�s����o��s,�

is�m�r�hisms� a���m�r�hisms� semi��r���s� ri��s� ri�� h�m�m�r�hism a�d is�m�r�hism� 

ideals� �i�i�e �ields�
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